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Over 1200 ! 118 , ў à | 
Lesson Chapters! dd Learn Chemistry—in spare time at home— 
Four hands, vel: am " | 
bros "o" duress у | through this Amazing, New, Low Cost 


cloth ro SELF-STUDY COURSE: 


long wear. 4 


By CORNELIA T. SNELL, Ph.D., 
Consulting Chemist 


and FOSTER D. SNELL, Ph.D., 
Consulting Chemical Engineer. 


[Н чег is а brand-new way to study chemistry, 
designed especially for the man who must 
learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, ir 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a single chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl- 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volumo 
you are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 


Chemistry—the Study Ammonium and Lithium  Phenols and Their 


of Matter Compounds Derivatives 
Symbols, Formulas Compounds of Aldehydes and Ketones 
Acids and Alkalies Aluminum, Chromium Esters, Waxes and 
Nitrogen Compounds and Iron Ethers 
iii WM Has to Be E cw Antimony and Organic Dyes 

loyed in Eeduced Colors 

Radioactive Elements Copper, Cadmium and Natural Plant Products 
Colloids Bismuth Akata ds 
Sulphur Compounds Lead, Silver, Gold and : : : 
оннан Mercury Natural Gums, Resins Simple experiments illustrate important 
Sodium and Potassium Petroleum Hydrocarbons and Balsams industrial] processes in chemistry. 


Salts Alcohols Synthetic Resins 


See Free Examination Coupon on Facing Page — و‎ 


Great new industries are arising from the war-time applica- 
aluminum and 
alloys, the. many-purpose plastics, magic new drugs, amazing 
new fibers, fabrics, methods—all vital to war, and destined to 
jobs for chemically-trained 
men and women! And now, at last, here is an EASY, LOW- 
SELF-INSTRUCTION COURSE which will 
you to get a complete grasp of Chemistry now—and make 


tions of Chemistry—synthetic rubbers, 


create thousands of after-war 
PRICED, 


some of these splendid opportunities yours! 
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No Previous: Training in Science Needed! 
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Four 


Inexpensive Books Teach You From A to Z! 


These books start from the most elementary facts and 
principles and build up your knowledge of modern, up-to- 
date chemistry on a sure foundation. The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical science as it is used 
today in research and manufacturing. From the first page 
to the last the knowledge and'raining you get can be used 


steel 


as preparation for a job in any branch of the great and 


growing chemical industries. 


I, Covers the Theory of Inorganic Chemistry. 
it pete by giving you a thorough grounding in the 
basic fundamentals. You start with the simplest 
substances—water, air, carbon dioxide—the simplest 
processes—combustion of fuels, the rusting of iron, 
-the transformation of oils into fats. It explains how 
molecules are made of atoms, atoms of still smaller 
particles; shows how to use this knowledge. It pre- 
sents fully the nature of chemical elements, explains 
the reactions by which they are combined into prod- 
ucts vital in war and peace. 


) Explains Inorganic Compounds, You learn 
how metals are produced from their ores, the uses 
of the pure metals and their alloys, their combina- 
tions with the non-metals. You will find not only 


chapters on tin, lead, nickel, chromium, iron, steel, 
etc., but also on chlorine, sulphur, phosphorus, car- 
bon, silicon, etc. This book covers the chemistry of 


alloys, pigments, insecticides, construction materials, 
sulphuric and other acids, and all the host of inor- 
ganic materials that are essential in industry. 


Examine the Complete Course FREE! 


Е 


Prove the value of these books for yourself—in your 
Make certain that 
See how skillfully 
these authors have simplified every topic for the man who 
readily you can 
use these questions and problems (with answers) to check 
Send for these books 
At the end of 


own home-— without spending a penny. 
you can learn chemistry by yourself. 


must study without a teacher—see how 


your progress and to gain confidence. 


on approval for 10 days' free examination. 


that time you are entirely free to return them to us for full 
credit unless you have proved to your utmost satisfaction 


that you can learn chemistry from their pages. 


If you 


keep them you need pay only $1.95 within 10 days and 


$2.00 a month for three months thereafter. Mail 


the 


coupon at once, as this offer may have to be withdrawn at 


any time. 


D. VAN NOSTRAND COMPANY, INC. 


250 FOURTH AVENUE 


JANUARY, 1945 


NEW YORK З, N. *. 


Buy War Savings Bonds and Stamps regularly. 


3 ||], Covers Organic Chemistry. You get а 
complete picture of the chemical substances and 
compounds originating in living organisms. It covers 
the entire production of petroleum, natural and syn- 
thetic rubbers, resins, dyes, drugs, foods, sugars, 
starches, fats, waxes, alcohol, proteins, and vitamins, 
This volume makes it easy for you to acquire by self- 
study a clearly-understood grasp of organic chem- 
istry. 


К I Tells You All About the Chemicals of 
Commerce. You get full, practical reference data on 
many thousands of chemical materials—all carefully 
chosen for their commercial importance. 
most important facts on each—composition, proper- 
ties, uses, relative costs, etc. And to help you find, 
instantly, all the facts and figures in this great book, 
there is à remarkable 51-page index. Here is your 
indispensable source book of facts about commercial 
chemicals. ы 
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D. Van Nostrand Company, 

250 Fourth Ave.. New York 3, N. Y. 
Send me CHEMISTRY MADE EASY in 
umes. Within 10 days I will either return 
books or send you $1.95 as first payment 
$2.00 per month for three months until 
price of $7.95, plus a few cents postage, 
we will pay return 


postage. same 
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Zone No. 
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Reference. 


Address........ 
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You get the 


FREE EXAMINATION COUPON 


4 vol- 


the total 
is paid. 
(If you send $7.95 payment in full with this order 
privilege. ) 
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The first Catalina was made in Battle of Midway. She was maul- 
: | 1934. | ing the Jap іп the Aleutians. She 


One of the world's first all-metal жи uim pilots and crews all J 
j Е over the vast Pacific. She was _ 
flying boats, the "Cat" was the devil; б» bat 
fastest plane in its class for almost SHEN Jap shipping to ا‎ 
six years. extinction. Just recently, in fact, a 
*Cat" sank 4 Jap ships on a single 
But, beginning around 1939, the flight! 
Catalina was retired — about three 
timés a year. She was retired by 
the press. She was retired by 
Congressmen. She was retired by 
> chair-borne experts of all types 


and shapes. 


No, the Catalina isn't ready to re- 
tire yet. 


There's too much horizontal bomb- 

ing, dive bombing, fighting, strafing, 
reconnoitering, photographing, 4 
She was retired by everyone but scouting, patrolling, and torpedo- 

the men who flew her! ing left to be done. 


In their hands she was driving the | 

Nazi subs away from the sea lanes CON NI | | ATED Vij LTEE 

to Great Britain. She was helping ! А EA 
to sink the *Bismarck." She was Al RC R AFT 60 RPO р ATION 
flashing the report that began the | | | | 


LIBERATOR, 4 ENGINE BOMBER LIBERATOR EXPRESS, TRANSPORT CATALINA, PATROL BOMBER CORONADO, PATROL BOMBER 
SENTINEL, “FLYING JEEP" VALIANT, BASIC TRAINER VENGEANCE, DIVE BOMBER RELIANT, NAV. TRAINER 
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ARE YOU coming from the Armed Forces, һопог- 
ably discharged, and looking over the home 
sector for new fields? Are you a disabled veteran 
seeking the technical or business field where you 
won't be handicapped? Are you stillin the Service 
2. giving it your all... but thinking ahead 
to tomorrow? 

Wherever you are, however you're. situated 
„ „ . International Correspondence Schools have 
the answer to shaping a new career of your own 
choice or advancing in the old one. And these 
Schools offer a discount to demobilized veterans, 
a special rate to members of the Armed Forces. 
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AFTER ARMED SERVICE— | 


A NEW CAREER 


зәт 75-0 —— 


Training men for success has been the business ` 


of I. С. S. for more than 53 years. Commercial 
and technical courses number more than 400 
now... cover any and every subject of interest 
to the ambitious man. 


This is practical and authoritative training 
„ « . proved by the records of thousands of suc- 
cessful graduates ... individually tailored to the 
needs of each student. You study at home or 
on the job... pay but a few dollars a month 
. « » progress as swiftly as your ability permits. 


Mail the coupon — for full information 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7700-K, SCRANTON 9, PENNA, 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 


Electrical Schools 

D Electrical Drafting, 

Г] Electrical Engineering 

O Power House Electric 

Г] Practical Electrician 

0 Practical Telephony 

L] Telegraph Engineering 
Internal Combustion 
Engines School 


Air Conditioning and 
Plumbing Schools 
Û Air Сенаки. | 
O Heating umbing 
О Refrigeration ҮН Bteam Fitting 
Chemistry Schools 
O Chemical Engineering 
` O Chemistry, Analytical 
D Chemistry, Industrial 
L1 слани, Mfg. Iron & Steel O Auto Technician (0 Aviation 
Plas O Diesel-Electric 
О Pulp qued Paper Making DJ Diesel Engines © Gas Engines 
Civil Engineering, Archi- Mechanical Schools 
tectural and Mining Schools O Aeronautical 
O Architectural Drafting L] Airplane Drafting 
O Architecture O Flight Engineer 
O Bridge and Building рыны [] Foundry Work 
О Bridge Engineering [] Heat Treatment of Metals 
O Industrial Engineering 
Г] Industrial Metallurgy 
Г] Mechanical Drafting 
L] Mechanical En 
O Mold-Loft Work 
L] Patternmaking 
Г] Reading Shop Blueprints 
O Sheet- Metal 
O Sheet-Metal Worker" 


Г] runner elit, pT 
О Structural Engineering 
О Surveying and | 
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Г] Cotton Manufacturing 
О Rayo 1 
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[] Ship Drafting 

О Ship Fitting 

О Shop Practice 

Г] Steel Mill Workers 


[] Textile Designing 
Г] Woolen Manufacturing 
Business and А 
_ Academic Schools 
Accounting O Advertising 
О Arithmetic Û Bookkeeping 
Г] Business Correspondence 
О Business Management 
O Certified Public Accounting 
LJ City Lotter Carrier 
lege Preparatory 
O Commercial 
O Cost Accounting 


Radio School 
Г] Electronics 
[] Radio, General 
O Radio Operating 
О Radio Servicing 
"ies. 
rake ar Inspector 
Г] Locomotive Engineer 
motive Fireman 
D Railroad Section Foreman 


Steam Engineering Schools 
O Boilermaking 
H ra un Engineering 

e Running Г] Motor Traffic 

O Marine Engineering Г] Post Office Clerk 
О Steam Electric О Railway tal Clerk 
Û Steam Engines OSalesmanship Û 

Textile School Spanish 
О Stenography 
О Trafic Management 


O Fr O Good English 
LJ High. School 


O Higher Mathematica 
O Illustrating 


n Weaving 


«Мети Address... —— сае — ai — mana — - 
Working 
РЕГ Hours ITITTIIITT A. M. FO. oos P. M, 
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Donadisn residents send. “coupon to International Correspondence "Schools Canadian, J Ltd., Montreal, Canada. 
British residents send coupon to J. C. 8., 71 Kingsway, London, W. С. 2, England land 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


JANUARY, 1945 
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THAT RED STRIPE you see on the 
back of this copy of Popular Science 
Monthly is a new visual filing aid de- 
signed to help you keep your back 
numbers in order. As consecutive is- 
sues are stood or stacked together in 
proper sequence, the stripes will form 
an unbroken diagonal line for the 12 
issues of a calendar year. You can see 
at a glance which issues are missing, 
and where to put one that is being 
replaced after use. (See page 138.) 
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Bet TELEPHONE LABORATORIES | 


Exploring and inventing, devising and perfecting for our Armed Forces 
at war and for continued improvements and economies.in your telephone service 


ЕК -ѕкавсн, in the Bell Telephone System, has 
always been an expanding activity, growing with 
the scientific knowledge of the times and contrib- 
uting to that knowledge. | 

The telephone, itself, was invented in the lab- 
oratory where Alexander Graham Bell was carrying 
on researches in speech and hearing and laying the 
foundation for the electrical transmission of speech. 
As time went on the telephone research program 
expanded to cover every science which gives any 
promise of improved telephony. 

These researches and development studies now 
include electrical communication of speech—both 
by wire and by radio—the transmission of pictures 
(television )—and many important projects for war. 


There Is No End to Progress 

Every new research gives rise to new inventions 
and to new lines for development and design. New 
inventions indicate new lines for more research. In 
the early years, this work was carried in part by the 
American Telephone and Telegraph Company and 
in part by the Western Electric Company, the 
manufacturing unit of the Bell System. 

For many years, however, the work has been 
assigned to a specialized unit, Bell Telephone Lab- 
oratories, Incorporated. Theirs is the responsibility 
for the technical future of the telephone industry. 

The policies and procedures of Bell Telephone 
Laboratories are distinguished by two characteris- 
tics. In the first place the Laboratories design for 
service. The consideration is not the profit of a 
manufacturer, but the production of equipment 
which will give the best service at the lowest annual 
cost when all factors are considered, such as first 
cost, maintenance, operation, and obsolescence. The 
Laboratories make no profit and the equipment they 
design is owned and used by the эДерһоне сот- 
» panies; and the emphasis is upon that use. 


Organized Co-ordinated Research 


In the second place the Laboratories design always 
with reference to the complete conimunication sys- 
tem in which the equipment is to play a part. 

, Reliable, economical telephone service, which is 
the product of its efforts, is not so much an assem- 
blage of excellent apparatus as it is an excellent 


= 


assembly of co-ordinated equipment—all designed to 
work together. 
4600 People in Bell Laboratories 


Bell Laboratories contributions to ‘the Armed 
Forces derive in large part from the technical back- 
ground that the Laboratories had acquired through 


. their steadily maintained program of research. The 


Laboratories had special knowledge and skill which 
could instantly be diverted to war problems. | 

At the time of Pearl Harbor, over a quarter of the 
4600 people in the Laboratories had: twenty or . 
more years of service. This breadth of background 
made possible many engineering developments out- 
side the strict feld of communication and these 
have been of value to the Armed Forces. So far the 
Armed Forces and the O.S.R.D. have engaged the 
Laboratories on over a thousand major projects. 

Most of the Laboratories developments, of course, 
have been in the field of electrical communication. 
Communication, not simply between individuals as 
in ordinary telephony, but also between mechan- 
isms, as in the electrical gun director. 


Leader in Electronic Development 

The Laboratories techniques and electronic re- 
searches have produced many secret weapons for our 
country’s Armed Forces. In World War I, they 
pioneered by developing radio telephone systems for : 
talking between planes and between planes and 
ground stations. They also contributed methods 
and devices for locating enemy planes, submarines, 
and artillery. 

In this war, Bell Laboratories have pioneered in 
the field of electronics. The Western Electric Com- 
pany, which manufactures the designs of the Lab- 
oratories, is the largest producer ر‎ and 
other war communication equipment in the United 
States and is now engaged almost exclusively in 
the manufacture of this equipment. 

In war, Bell Telephone Laboratories devote their 
work to the needs of our Armed Forces. In peace, 
they are constantly exploring and inventing, devisin 
and perfecting for continued improvements an 
economies in telephone service. Centralized research 
is one of the reasons this country has always had 
"the most telephone service and the best at the 
least cost to the public." — - 


BELL TELEPHONE LABORATORIES (E 
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16mm. SOUND FILM —''The Construction of 
a Light Airplane." For distribution points, 
write: Supervisor, Audio-Visual Aid, Exten- 
sion Services, Pennsylvania „ә 

State College, State College, } 
Pennsylvania. 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 


Coming Next Month 


| THE JAP NAVY is one of the enigmas of the 
| war in the Pacific. Just how good would it be 


in a full-dress, showdown fight with our surface 
fleets? Are its vaunted secret superdread- 
noughts a match for our mighty Iowa-class bat- 
tlewagons? Alden P. Armagnac gives you an 
up-to-the-minute appraisal of Japanese sea- 
power as the curtain rises on the last act of the 
battle for Asia. 


HELLDIVER is the right name for the U. S. 
Navy's deadly new dive bomber. What about 
the men who pilot these fast, heavily armed, 
carrier-borne killers? What does it feel like to 
peel off from formation and hurtle down 
toward the deck of a Jap flat-top or battle- 
ship? A Helldiver pilot tells you all about it 
in а story that re-creates. all the thrills and 
suspense of battle. 


“GREEN GOLD” has been discovered in 
Wyoming! American prospectors are picking 
up fortunes in jade that rivals China’s, and 
American craftsmen are carving it into beauti- 
ful. jewelry and ornaments. Full-color photo- 
graphs show this new source of mineral wealth 
and the artistic products made from it. 


COLD-WEATHER STARTING needn’t be a 
problem if you give your car a break. An article 
by Tom McCahill gives a lot of practical tips 
that will help to relieve the winter-morning 
crisis. You'll find several new stunts, besides 
the basic common-sense rules for cold-weather 
care of radiator, battery, and crankcase. A 
reading will pay dividends by saving your 
nerves and lengthening the life of your car., 


PUTTING LIFE IN PHOTOGRAPHS is a 
specialty of Will Connell, top-notch commercial 
lensman whose work is sought by national ad- 
vertising agencies and leading magazines. Some 
of the secrets of his art are revealed in an inter- 
view by Andrew R. Boone and illustrated with 
striking examples. Amateur photographers will 
get both inspiration and practical help from 
this account of a master workman’s technique. 


GEARS have been working for man since the 
days of the early Egyptians. But never before 
did they attain the precision and accuracy that 
is found in the parts made for modern aircraft 
engines. How these delicate cogs and pinions 
are formed is explained in text and pictures. In 
addition, you'll find some interesting facts on 
the design of gears and the terminology used 
by engineers in describing them. š 
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e © e ARE YOU ASKING << 


< “How Can I Make Sure of 
Му Postwar Success?” 


a wr‏ و 


T'S a vital question for you to 
answer soon, 


For postwar adjustment will change 
many things. Jobs that are good now 
may be very different then. War em- 
phasis is on production in the plant— 
peace may shift it to the office, store, 
management and sales. Overalls and A P | 
slacks may, for many, give way to white | Em interes... | e. Dearborn Str; ` 
collars and dresses. ud coniun 5 nois 


Now is the time to plan and pre- 
pare—to get ready for the new 
opportunities. By training now in 
spare time, you can get in on the 
ground floor when peace comes. 


INDUSTRIAL ||| 
| MANAGEMENT | 
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LaSalle home study training— 
complete, authoritative, moderate 
in cost—will quickly prepare you 
for your chosen field, ready for the 
preferred positions. In our 36 

years, over a million ambi- 
tious men and women have 
found it interesting and help- 
ful in securing promotions or 
better jobs. 


' coupon 


today! 


Mp car M 


Bos... 


Send the coupon at right for 

full, free information. Or if 
you are not sure which is the 
best field for you, write us for [© y= Б 
our frank counsel—without — v o 


obligation. | bh... 3 
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Tue SOUL OF THE UNIVERSE is in the air you 
breathe. Deposited in your blood—with each 
inhalation you take—is the intelligence that 
directs the course of the planets through the 
misty reaches of space, and the strange phe- 
nomenon of life itself. 

What is it that causes your heart to beat, 
your lungs to - нн and contract? What mind 
directs the cells of your being, each in their pur- 
pose—some to create bone, others tissue and 
hair? What consciousness pervades these vibra- 
tory globules of life and gives them awareness of 
their Cosmic function? 

Are you one of the millions who have looked 
beyond yourself for some external Divine Power 
or agency? Have you searched in vain for some 
outer sign or word of Divine assurance when 
in doubt or in need? Now learn of the wnsus- 


pected power that exists in every simple breath 


—and that becomes part of you. The ancient 
Egyptians believed that the essence of life was 
borne on the wings of the air. The Bible pro- 


8 Buy War Savings Bonds and Stamps regularly. 


The Mysterious 
In The 


THE ROSICRUCIANS (AMORC) SAN JOSE, CALIFORNIA, U. S. A. 


Influence 

e - 3 | 
Air You Breathe! 
claims that with the first breath man becomes 
not just an animated being — but a' gae " 
Try this experiment, and prove a Vital Life Force 
exists in the air. When you are in pain or de- 


spondent take a deep breath. Hold it as long as 
comfortable—then noticethe momentaty relief. 


This Amazing Free Book 


Would you seriously like to know how to draw upon 
this Intelligence of the Cosmic, with which the air is 
permeated? You can use it to awaken the creative 
powers of your mind, and for making life an experi- 
ence of achievement. Use the coupon below for a free 
copy of the book, "The Mastery of Life." It tells how 
in the privacy of your home you may learn to use these 
simple, useful, natural laws. 


Scribe E.M.L. The Rosicrucians (AMORC) 
Rosicrucian Park, San Jose, California 

I am sincerely interested in learning how to use the 
mysterious influences of the universe in the betterment 
of. my life. Please send me a free copy of the book, 
“The Mastery of Life." 


NAME 


ADDRESS | 
Rosicrucians are МОТ a religious organization _ 
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^T H AT N EW M A N e EMPLOYERS are quick to notice 


when a new employee “knows his 

| j | LC. Strained 1 he is obviously an 

CERTAINLY CATCHES | LL wnat makes the wheels go 
round! 


0 N Q U IC К LY г e Such men get off to a good start 


—and are most likely to really “ро 
places." (That's true, too, if they 
enter the Armed Forces— where 
trained men get higher rating, 
higher pay, and more interesting 
assignments!) 


e Would YOU like to become a 
trained man—in a few months time, © 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


e The worth of I. C. S. training is 
proved by 52 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 
this coupon today! - 


BOX 7699-K, SCRANTON 9, PENNA; 


Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 


Air Conditioning and Electrical Schools ° O Ship Drafting O Textile Designing , 
Plumbing Schools ° O Electrical Drafting О Ship Fitting O Woolen Manufacturing 

O Air Conditioning [] Electrical Engineering L] Shop Practice Business and 

[] Heating [] Plumbing L] Power House Electric Г] Steel Mill Workers Academic Schools 

О Refrigeration [Steam Fitting О Practical Electrician O Tool Designing ; O Accounting О Advertising 
Chemistry Schools L] Practical Telephony О Welding, Gas and Electric O Arithmetic 0 Bookkeeping 

O Chemical Engineering О Telegraph Engineering Radio School O Business Correspondence 

O Chemistry, Analytical Internal Combustion О Electronics O Business Management 

O Chemistry, Industrial Engines School Г) Radio, ferat DJ Certified Public Accounting 

O Chemistry, Mfg. Iron & Steel О Auto Technician O Aviation Г] Radio Operating L] City Letter Carrier 

[] Plastica Г] Diesel-Electric É Û Radio Servicing O College Preparatory 

Û Pulp and Paper Making О Diesel Engines Gas Engines Railroad School L] Commercial 


Civil Engineering, Archi- Mechanical Schools O Air Brake (0 Car Inspector L] Cost Accounting 
tectural and Mining Schools O Aeronautical Engineering [] Locomotive Engineer [] Federal Tax 

О Architectural Drafting Г] Airplane Drafting Г] Locomotive Fireman [] First Year College 

[] Architecture Flight Engineer L] Railroad Section Foreman O Foremanship ' € 

O Bridge and Building Foreman Foundry Work Steam Engineering Schools O French О Good English 

O Bridge Engineering O Heat Treatment of Metals Г) Boilermaki t High School 


O Building Estimating Г] Industrial Engineering L] Higher Mathematica 

О Civil Engineering а Coal Mining O Industrial Metallurgy В pombustion Engineering Г] Illustrating 

O Contracting and Building Г] Mechanical Drafting Е Maine r, - О Motor Traffic 

D Highway Engineering O Mechanical Engineering A Steam El t Tg ring Г] Post Office Clerk 

Г] Lumber Dealer Г] Mold-Loft Work D Bisat a as O Railway Postal Clerk 

Û Sanitary Engineering [] Patternmaking eam Engin anship Û Secretarial 
O Structural Drafting [] Reading Shop" Blueprinta Textile School O Spanish 

О Structural Engineering D Sheet-Metal Drafting O Cotton Manufacturing О Stenography 

O Surveying and Mapping L] Sheet-Metal Worker Г] Rayon Weaving O Trafic Management 


7 Age.......- ... Home Address | 
Present Working 
See КУКЕ POTIOR РОМИНА АИО AO acc ME TOP ME 
Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada, | 
British residents send coupon to J. О. 8., 71 Kingsway, London, W. C. 2, England, 
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J. E. SMITH, President 
National Radio Institute 
Our31st Year of Training Men 


for Success in Radio 


Good Jobs Like These 
Go To Men І Train 


—— $600Before Graduating, KitsHelped 


“From your Experimental Kits I 


| learned how electricity worked, 


how to connect the three stages of 
a Radio together, also the practical 


| basis for the operation of different 


rts ofa set. Imade about $600 or 
TOO before I „graduated. "=, 
PIERSON, Box 71, Dry Creek, W. Va: 


` $200 a Month in Own Business— 


| steadily increased. 
to thank for my start.' 
| FROEHNER, 


* Stores: ‘1 
| garage 


| Chief 


"For several years I have been in 
business for myself making around 
$200 a month. Business has 
I have N. R. I. 

"А. J, 

300 W. Texas 
Ave., Goose Creek, Texas. 
Radio Service Manager of 4 
was working in a 
when I enrolled with 

К.І I am now Radio Serv- 
Di Manager for M— — Furni- 
ture Co. for their 4 stores 
JAMES E. RYAN, 119 Pebble 
Court, Fall River, Mass. 


$10 a Week in Spare Time— 
“I repaired some Radios when 
I was on my tenth lesson. I 
made $600 in a year and a 
half, have made an average of 
$10 a week—just spare time.’ 
JOHN JERRY, 300 So. H. St.. 
Exeter. California. 


Broadcasting 
Station—''Before I completed ! 
your lessons, I obtained my Radio 
Broadcasting Operator's license and 
immediately joined Station WMPC 
where I am now Chief Operator. 
—HOLLIS F. HAYES, 327 Madison 
St., Lapeer, Michigan. 


Operator 
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My Radio Course perse 
TELEVISION ө 
FREQUENCY MODULATION | 


Think of the NEW jobs that Television, Frequency Modu- 


ELECTRONICS 


Get Into a Busy Field With 
a Bright Peacetime Future 


YOU MAY NEVER 


SEE A BETTER TIME 


TO GET STARTED IN RADIO 


I will send you my Lesson “Getting Acquainted with 
Receiver Servicing" FREE, to show you how practical 
it is to train for Radio at home in spare time. It's a 


valuable Lesson. Study 


RADIO SERVICING 
(picture above) pars 
Technicians good 
money, spare or full 
time, RADIO OPER- 
ATORS (picture at 
right) find Interesting 
work in U. S. Broad- 
casting and other 
types of Stations. 


1 
P 
‘ 
d 


lation, Electronics, and other developments will open in 
the future! I will train you to be ready 
amazing wartime developments are 


civilian uses. 


10 


Buy War Savings Bonds and Stamps 


to cash in when Эб 
converted to гь 


new 


regularly. 


it—keep it—use it— without 
obligation! And with this Les- 
son I'll send my 64-page, il- 
lustrated book, “Win Rich 
Rewards in Radio" FREE. It 
describes many fascinating 
jobs Radio offers, tells how 
N.R.I. gives you practical Ra- 
dio experience at home with 
SIX BIG KITS OF RADIO 
PARTS I supply! 


POPULAR SCIENCE 


Many Opportunities Ahead for Trained 
Radio Technicians and Operators 


The future looks bright for capable, well-trained Ra- 
dio Technicians and Operators. The Radio Repair 
Business is booming. Profits are large and prospects 
are bright. Think of the new boom in Radio Sales and 
Servicing that's coming when new Radios are again 
available—when Frequency Modulation and Electron- 
ics can be promoted— when Television starts its new 
era of expansion! r 


Broadcasting Stations, Aviation Radio, Police 
Radio, Loudspeaker Systems, Radio Manufacturing 
all give good jobs to trained Radio men—and most of 
these fields have a big backlog of business that built 
up because of the war, plus opportunities to expand 
into new fields opened by wartime developments. You 
may never see a time again when it will be so easy to 
get a start in Radio! 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in-Spare Time 


The day you enroll for my Course I start sending 
you EXTRA MONEY JOB SHEETS that help show 
how to make EXTRA money fixing Radios in spare 
time while still learning. I send you SIX big kits of 
Ràdio parts as part of my Course. You LEARN Radio 
fundamentals from my illustrated, easy-to-grasp les- 
sons—PRACTICE what you learn by building real 
Radio Circuits—and use your knowledge to make 
EXTRA money! 


Mail Coupon for FREE Lesson and Book 


The opportunity, now offered beginners to get 
started in Radio may never 
be repeated. So take the 
first step at once. Get my Les- 
son and 64-page illustrated 
book FREE. No obligation— 
no salesman will call. Just 
mail Coupon in an envelope or 
pasted on a penny postal.— 
J. E. SMITH, President, Dept.5AP3, 
National Radio Institute, TOTO 
ton 9, D. C. 


^ 
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J. E. SMITH, President, Dept. SAP3, 
National Radio Institute, Washington 9, D. C. 


Mail me FREE, without obligation, Sample 
64-page book, “Win Rich Rewards in Radio." (No salesman 
will call. Please write plainly.) 
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MEASURING INSTRU- 
MENT (above) you build 
earlv in Course. Use it 
in practical Radio work 
to make EXTRA money. 
Vacuum tube multi. 
meter, measures A.C., 
D.C. and R.E. volts, 
D.C. currents, resist- 
ance, receiver output. 


You Build These and Other 
Radio Circuits with 


6 Big Kits | Send 
By the time.you've con- 
ducted 60 sets of Experi- 
ments with Radio Parts I 
виру, made hundreds of 
measurements: and adjust- 
ments, you'll have PRAC- 
TICAL Radio experience 
for а good full or part 
time Radio job! 


SUPERHETERODYNE 
CIRCUIT. (above) Pre- 
selector, oscillator-mix- ` 
er-first detector, i.f. 
stage, diode-detector-a. 
v.c. stare, audio stage. 
Bring in local and dis- 
tant stations on this cir- 
cult you build yourself! 


A.M. SIGNAL - GENERATOR 


(above) Build it yourself! Pro- 
vides amplitude - modulated 
experi. 
mental purposes. Gives valu- 


signals for test and 


able practice! 
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Will you be one of the 
miserable 5,000,000? 
Experts say the last gun on V-E Day will blow 


from 5 to 11 million war jobs sky-high. Will 
yours be one? If the future is worrying you 


Get into REFRIGERATION 
and AIR CONDITIONING 


Trade figures show less than 6,000 service experts and repair- 
men to care for over 20,000,000 domestic and commercial 
refrigerators now in use—to say nothing of numberless other 
cooling and air conditioning installations. 


Desperate Need for Trained Men. Thousands of good 
jobs are available for refrigeration and air conditioning service 
experts RIGHT NOW. Many thousands more men will be 
required after the war, due to revolutionary new applications 
of cooling, humidifying, heating, in industrial processes. 


Vast Expansion Ahead. Air conditioning alone anticipates 
500% jump in post-war output. That's only small part of 
bright job-making picture in this vital field. The opportu- 
nities for trained men are terrific. 


Train Now for a Key Job. Yes, get ready to pick one of the 
biggest plums — a key job with bright future and top pay... 
even a business of your own. We'll give you the practical train- 
ing you need to be an expert. Over 400,000 men have trained 
with us in our 28 years. 


We'll Train You at Home. No advanced schooling is neces- 
sary. We'll train you at home, in your spare time, or in our 
big Chicago shops, or combine both methods. Our unique 
system makes everything simple, fascinating, easy to grasp. 
Use the Convenient I. T. I. pay-as-you-go plan. Get the facts. 
Write for full details TODAY. 


For the past 3 years we have been training men and women in fine 
precision, work for tbe Army, Navy, and Marine Corps exclusively, 
under Government contract. We are now resuming civilian training. 


INDUSTRIAL TRAINING INSTITUTE 


2130-58 Lawrence Ave., Dept. P2A, Chicago 25, Illinois 


in Bringing a 


CRIME 


There's a Thrill 


b- x Crook to Justice 
027 Through Scientific | 


LANGUAGE 
(2 POWER 


н N \ j j assignments, promotion, bet- 
| ter job in global peace time 


=a. " 
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DETECTION 


I have taught thousands of men and women this exciting, 
profitable, pleasant profession. Let me teach you, too, 
in your own home. Prepare yourself in your leisure time 
to fill a responsible, steady, well-paid position in a very 
short time and at very small cost. What others have done, 
you too, can do. 

Be A 


53% of All American , * 
Identification Bureaus 173 


Employ students or graduates of LASS. 
This fascinating work is easy to learn 
and the training is inexpensive, You, too, 
can fit yourself to fill a responsible crime detection job 
with good pay and steady employment. But don’t delay 
—get the details now. Let me show you how easily and 
completely I can prepare you for this fascinating work, 
during spare time, in your own home. You may pay as 
you learn. Write today for free Crime Book. 


FREE! “THE BLUE BOOK OF CRIME" 
2 ` It's a thriller, Tells about some of the most 
Interesting cri perp ted and h ! thro 

the very Methods taught eddy e Ea Де Тын ag picado hrs 


INSTITUTE OF APPLIED SCIENCE 
Depi. 1361, 1920 Sunnyside Ave., Chicago 40, Illinois 


PRINT 
Expert 


12 Buy War Savings Bonds and Stamps regularly. 
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opportunities through ability 
to speak a foreign language. 


MASTER A NEW LANGUAGE 
quickly, easily, correctly by 


The world-famous Linguaphone Conversational 
Method brings voices of native teachers INTO YOUR 
OWN HOME. You learn the new language by 
LISTENING. It’s amazingly simple; thousands have 
succeeded. 
HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 

LINGUAPHONE INSTITUTE 


58A RCA Building, New York 20,N. Y. • Circle 7-0830 


LINGUAPHONE INSTITUTE, А 
58A RCA Bidg., New York 20, М. Y. 


Send me the FREE Linguaphone Book. 
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Whats My Job 7-\M 
AL. 


MEN 


GIVE ME a skinny, pepless, second-rate body 
—and I'll cram it so full of handsome, bulging 
new muscle that your friends will grow bug- 
eyed! ... I'll wake up that sleeping energy of 
yours and make it hum like a high-powered 
motor! Man, you'll feel and look different! 
You'll begin to LIVE! 


Actual photograph of the 
man who holds the title 
“The World's Most Per- 
fectly.Developed Man." 


Let Me Make YOU a NEW MAN 
—IN JUST 15 MINUTES A DAY: 


You wouldn t believe it, but I myself used to be a 97-]b. 


Mail the coupon be- 
low right now for 
my FREE illustrat- 
ed book, ''Everlast- 
ing Health and 


akli “Skinny.” i : | : pon E Strength.'’ Tells all 
weakling. Fellows called me ''Skinny." Girls snickered and Uc dj Streng ; o Tell ап 
deep Tension'' methods. 
Crammer with pic- 
tures, facts! Address 


p 
CHARLES ATLAS 


made fun of me behind my back. I was a flop. THEN I dis- 
covered my marvelous new muscle-building system—“‘Dynamic 
Tension.” And it turned me into such a complete specimen 
of MANHOOD that today I hold the title “THE WORLD'S 
MOST PERFECTLY DEVELOPED MAN." | 

That's how I traded in my ''bag of bones’’ for a barrel of 
muscle! And I felt so much better, so much on top of the 
world in my big, new, husky body, that I decided to devote 
my whole life to helping other fellows change themselves into 
"perfectly developed men.” 


What Is “Dynamic Tension"? How Does It Work? 


When you look in the mirror and see a healthy, husky. 
strapping fellow smiling back at you—then you'll be astounded 
at how short a time it takes "Dynamic Tension" to GET 


RESULTS! 

"Dynamic Tension'" is the easy, NATURAL method you can 
practice in the privacy of your own room—JUST 15 MIN- 
UTES EACH DAY—while your scrawny shoulder muscles begin 


to swell, ripple . . . those spindly arms and legs of yours | 
lge . | hole b tarts to feel “alive,” full of CHARLES ATLAS, Dept. 11 
stp anil ‘oe жш mese cum ي‎ co ere eee 115 East 23rd St., New York 10, N.Y. 


I want the proof that your system of “Dy- 
namic Tension" wil help make a New Man 
of me—give me a healthy, husky body and big 
muscular development. Send me your free 
book, ''Everlasting Health and Strength.” 


One Postage Stamp May Change Your Whole Life! 


As I've pictured up above, I'm steadily building broad- 
shouldered, dynamic MEN—day by day—the country over. 

2,000,000 fellows, young and old, have already gambled a 
postage stamp to ask for my FREE book. They wanted to 
read and see for themselves how I’m building up scrawny 
bodies, and how I'm paring down fat, flabby ones—how 
I'm turning them into breath-taking human dynamos 
of pure MANPOWER. 


Name. " ш ш ш шп а ш ш пап ш g E ш = ш ш HH 


Take just а few seconds NOW to fill in and mail oh | ceca oremar жрк e EEE AS 

the coupon at right, and you will receive at once 

my FREE book—‘‘Everlasting Health and Strength'' ча сою No. oW | 
that PROVES with actual snap-shots what “Dy- (lo —— (if апу)....Зїаїе........ | 
e SOUL” Anime CHARLES ATLAS, 15 сав | check here if under 16 for Booklet A. | 
11, 115 East 23rd St. New York 10, N. Y. NELLE Uia cain niic cdi дыы 
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This FREE. Record 
of Invention form 
enables you to con- 
veniently make a 
sketch of your in- 
vention and have it 
witnessed in a man- 
пег of value to you, 
should the occasion for 
evidence arise, 


LATEST FACTS ON INVENTIONS 


Is your invention something for the home, the farm, the factory. 
the store? Would you like to know whether anything like it has 
ever been invented, and if not, how to protect your invention? 
Our new 48-page book “Patent Guide for the Inventor" will 
show you ‘ow to proceed with your invention. You'll get a 
good idea of whether you “have something" or not. Would you 
like to know how you may judge the marketability of your in- 
vention? This book gives you several important tests prepared 
by authorities. Read of the experiences of Bell, Edison, West- 
inghouse, and other outstanding, successful inventors who pat- 
ented and thereby protected their inventions. This book not 
only tells you how to obtain a patent, it also explains the steps 
that must be taken afterward to promote the success of your 
invention. MAIL THE COUPON TODAY to Clarence A. 
O'Brien & Harvey B. Jacobson, Registered Patent Attorneys, 
52-A Adams Building, Washington 4, D. C. 


“CLARENCE A. O'BRIEN 


& HARVEY 
REGISTERED PATENT ATTORNEYS 
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B. JACOBSON 
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NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead to the future by buying up patent rights now, so they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 
over. This is what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your invention and your- 
self by applying for a patent now. 


Patent Guide Shows What To Do. 


Our **Patent Guide for the Inventor" answers many important questions concern. 
ing Patents that inventors constantly ask. It tells what facts, details, drawings. 
sketches, etc. are necessary to apply for a Patent; how to protect your invention 
through dated and witnessed disclosure; how to do this AT ONCE to safeguard 
your rights; how Patent Office Records can be checked to determine whether the 
invention is probably patentable before filing fees need be paid; discusses costs 
involved and a practical way these can be paid as the application progresses. It 
tells how some inventors secured financial backing, how many simple inventions 
have proved large commercial successes; how Patents covering improvements also 
can be profitably utilized and marketed; tells countless other facts of interest, 


Why You Need Expert Assistance 
The Patent Laws were enacted for your benefit—to give you protection for the 
features of your invention which are Patentable. But these features must -be 
legally and concisely set forth in the form of "''claims." This phase of the pro- 
cedure is so complex that the Patent Office advises the Inventor to engage a com- 
petent Registered Patent Attorney. We maintain a large staff—carefully trained 
registered patent attorneys—expert draftsmen—experienced searchers—to serve you. 
We have been serving inventors for more than 20 years. 


With the Patent Guide you will receive also Free 
a "Record of Invention" form which will enable 


you at once to establish the date of your inven- 
tion, before you file your Patent application. This 


CLARENCE A.O'BRIEN 
E, HARVEY B. JACOBSON 


step costs you nothing yet may be vital to your Ш sc Р 1 
success. Remember—in Patent Matters, ACTION - CLARENCE A. O'BRIEN & HARVEY В. JACOBSON - 
is IMPORTANT, Delay can be costly. Mail the i Registered Patent Attorneys before the United States Patent Office : 
ado ана ee or paste it on a penny d 52-A Adams Building, Washington 4, D. C. " 
P z a Please send me your 48-Page ‘‘Patent Guide for the i 
ü Inventor'" and your specially prepared ‘‘Record of i 

| Invention’’ form FREE. his request does not a 

[| obligate me. | 
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.Money-Back Coupon below...... 


This Handy New Pocket- 
Size Book Spots 1,673 
Causes of Car Troubles 


in a Jiffy! 


Now YOU can locate ANY 
car trouble ina fash! This 
handy, indexed TROU- 
BLE - SHOOTER" book 
leads you at once to any 
oneofthe 1,673 possible 
causes of trouble. Fits 
your pocket for instant 
reference! Book stays 
open while you work! 
You lose time, mon- 
ey, whenever you can't 
locate trouble Jast. 
Now you can stop 
wasting time, temper 
on false alarms and 
useless checkups. . 
You “get af” the toughest 
problems in short order with 
this "TROUBLE-SHOOTER''! 


Easy as A-B-C to Use! 


Here's how it works. Suppose, 
for instance, you're stumped by a 
battery-trouble job. NINE things 
can cause a battery to go wrong. If 
you should NOT remember JUST 
ONE of them— you waste time on 
'"hunches.'' But NOW you can just 
turn, in your ''TROUBLE-SHOOT- 
ER,'' to the check list of battery- 
trouble causes—and it tells you 
exactly where to look, what to 
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"What's Wrong With It?" 
Divided into quick-in- 
dexedsections,afew of 
whichare listed below. 
For example, if car has 
Connecting Rod Noise, 
turn to that section 
and find 8 specific 
thingsthatcancauseit. 


Connecting Rod 


check, It's ‘‘duck soup''! Noise (8) 
Engine Misses, High 
7-DAY GUARANTEE OFFER Speed (80) 


Engine Misses, All 
jpeeds (B2) 

Pre-Ignition or Spark 
Knock (17) 

Excessive Oil Con- 
sumption (45) 

Crankshaft Noise (14 ), 

Clutch (73) 

Piston Noise (14) 

Rear Axle (66) 

Hrakes (81) 

Front Suspenslon, 
Steering (150) 


—ünd many more! | 
7-DAY GUARANTEE OFFER 


MoToR BOOK DEPARTMENT, Desk T2A 
572 Madison Ave., New York 22, N. Y. 

Rush mé MoToR's 'TROUBLE-SHOOTER,' 
paid, at once. I enclose $1 (cash, check or money 
order). On this special money-back offer, if I am not 
delighted after 7 days' trial I'll return book, you'll 
refund my dollar at once. 


Simply fill in and mail special 


enclose $1 (cash, check or money 
order) — we'll make immediate ship- 
ment. Then TRY this amazing book 
for 7 days. Let it PROVE how much 
time,trouble,tinkering it saves youl 
If not MORE than delighted —shoot 
itback, yourdollarrefunded at once, 

But you won't want to part with it, 
we're positive! Rush coupon NOW | 
to: MoToR Book Dept., Desk T2A, 
572 MadisonAve., New York 22,N.Y. 


post- 


Punt NINOS CSRS 


Print Addfess............. RR gU. LING 
Zone No. 
Gace stew жае EN YE. Ws (if any). MUTO TS o eS 


la putem DM legs nnn umet suns orte mi mr mo 
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‘LEARN TO 


MOUNT RESTE 


BE A TAXIDERMIST — Learn by Mail 


Easy home lessons teach you quickly how to MOUNT 
BIRDS, ANIMALS, GAME-HEADS, FISH—to TAN LEATHER, FURS. 
Save your hunting trophies. Have a home museum. It’s thrilling! 
асса is ا‎ FUN, A PLEASURE HOBBY AND A MONEY 
KER:—Investi Get this strange FREE BOOK. f 
EXTRA MON EY: —Earn in your spare time. Sell 
"^ your mounts; and 50 work for 
other sportsmen. Students report $30 to $75 and 
more per — E ant Fine prices, If vou 
want REAL PR M pare time ITE TODAY. 
FREE E BOOK — ی‎ 1 photos of wild game, Tells about Taxi- 
i dermy and how YOU can learn, eas quickly. Old 
reliable school. 275, оС О students. — — STOP this minute and ' R 
OUT THIS AD NOW a ^ reminder: then write: get the free book. “You 
will be delighted, AMAZE "D. RUSH postal or letter and learn how 
to have more FUN FASCINATION, PROFIT. State your AGE. 
Northwestern | School of Taxidermy, Dept. 3391 0maha, Mab. 


ПОН QUAL ar номе 


Most well-paid positions demand high school trainin 

Without it, or equivalent, you can't advance to the fu i 
extent of your abilities in any trade, business or pro- 
fession. Whatever your age, however you' "m Pagers. IT 
тү e NECESSARY TO STRUGGLE UNDER T HANDI- 
CAP. I.C.S., famous for more than 50 eredi gor you 
to start your own high school in your own home. You're 

in a class by yourself—study in your spare time—acquire a 
high school education at astonishingly low cost. Authorita- 
tive texts! Rapid Progress! Write today for free booklet. 


International Correspondence Schools, Box 7606-L, Scranton 9, Pa. 


MASCOT SLIDE RULE 


Fits the pocket. Quickly solves any problem 
in multiplication, division, proportion. Gives 
the square, the square root, logarithm m 
reciprocals of all numbers. Trig scales 

sines and tangents of numbers. Fine b Me 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00, 
in leather case $1.25. Money back if not 
satisfied. Special offer to agents and dealers. 


MONITOR SLIDE RULE 6" Dia. 


Made in white Vinylite. Same scales as Mascot Slide 
Rule. Complete with instructions, Without case, $2.95. 
Leatherette case 75с additional. 


TAVELLA SALES CO., 21-R West Broadway, New York 7, N. Y. 


Corres: 3ondence Courses 


‘ELECTRICAL ENGINEERING $25 


t good grasp of wide electrical 
field, Modern unde etui dubia. 


Very Theory made easy. 
RADIO ENGI МЕЕН! NG.Extra fine course in rT aio, — address, photo-electric 
work. Lo xr од to be super-service man, real vacuum tu De technician Tuition 
ONLY $25, elther course. Deferred payment аз Servicemen needed a 


Write for free coples of school catalogs, studen etc. 
FREE LINCOLN ENGINEERING SCHOOL, Box 9 1-573 
LINCOLN, NEBR. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 35 years expert instruction 
—over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments, Send 
for FREE BOOK —'*Law and Executive Guidance’’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 495, 646 N. Michigan Ave., Chicago 11, III. 


Make Big Money in Coming 
REAL ESTATE BOOM— 
P repare NOW 05s or salaries up to 


I 
$2.500 to $10,000 ШАХ 
year in property management, brokerage, INVESTORS! 
appraisal, loans, insurance, building. — 
Many make fortunes selling real estate, Thousands of 


RADIO 


ELECTRICAL ENGINEERING. Ge 


JOB SEEKERS! 
REALTORS: 


OWNERS! 


trained men, women, required yearly by real estate 
firms, insurance companies, banks, Federal agencies, 
Rush post-card for 32-page QUIZ BOOK—mailed FREE 
with full details on new and only 5-volume library, 

Lane Books, Dept. C-1, 100 East Ohlo St., Chicago 11, III, 


POPULAR SCIENCE 


TO 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this country, ; | 


MAKE THIS RECORD NOW If you have an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don’t delay a single minute in taking this im- 
portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! | 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S. Patent Office 


strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention," and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


We paint no glowing road to fortune—but if уои have 
an invention... if it serves a definite new need. . 


K4 the public accepts it—we can tell you it may provide 

e security and benefits you are seeking. 

McMORROW & BERMAN 
Patent Attorneys 


1425 Atlantic Building 
Washington 4, D. С. e d 
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PROTECT THEIR 


| How to know if there is a prior U. S. patent 


| How we prepare your application for presen- 
| How you may patent an improvement on 


| How to obtain funds to patent and pro- 


| How to protect yourself in 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


Our new FREE Book is the latest volume on In- 
ventions and Patents off the press. It’s a book 
every inventor should have. Mail the coupon today 
for our book “How to Protect, Finance and Sell 
Your Invention'' and learn these important facts— 


on your invention. . 
How to save steps in getting patent action. 


tation to the Patent Office. 
something in use now. 


mote your invention. 
How to find a buyer or backer for 
your invention. 


making royalty  agree- 
ments. 


These and many other inven- 
tive facts you'll learn by 
reading our new FREE 
Book, “How to Pro- 
tect, Finance and 


Sell Your In- Q 


vention.'' 


Buy War Savings Bonds and Stamps regularly. 17 
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The set of 
books 
that makes 


MASTER MACHINISTS 


б | Е" | 
and leads to bigger рау! 

This big home-study and reference course gives you the 

practical facts on machines and methods you need to ad- 

vance in machine shop work. Take advantage of the other 


man's experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS^ LIBRARY 


6 volumes—2368 pages—2516 illustrations 
(A combined home-study course and reference library ) 


This library of machine shop practice was written for practical 
men. It Aus you the best methods for every kind of machine shop 
lains lathes, drills, and other machine tools and 
a automatic screw machines, speeds and feeds, gear 
roduction, jigs and fixtures, punch and die work 
metal а i etc., etc. Plainly written—completely illustrated 
the best kin = help to the machine shop man who wants to 
advance himself 


No money down—special price—easy payments. 


EXAMINATION COUPON 


| meara W-HILL BOOK co., 330 W. 42nd St., N. Y. c. 18 | 
nd me for ten days' examination the American Machinists’ 

Library. If satisfactory I will send you §1 in 10 days and | 
3.00 monthly cod = price of $18.50 is ea: If not wanted, | 


тө pi, and Wil in eh Ney (TO (пеште prompt shipment 
Name..... — M ee Tout ith che te ee ee ee eee 
Home Address oe ee B m B M a B * » À o4 & B P d = à B B аш а m à à à N B 5 E à à B B а 
City and 5‹аїе.................... obese he eee Oe — 
Position........ scc c^gJ|-cs558332.89558535548557*-»2542H5833238—- E 
Name of Company. сикы ark quK RAM SENE RA PSM, 1-45 5 | 


Do you want 


.. to go to College? 
. Or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, etc. ) 


..or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplifled High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry, 
Standard texts furnished, Diploma. Credit for H.S. subjects 


already completed, Single subjects if desired, Low tuition, easy 
terms. American School, Chicago, est. 1897—endorsed by educa- 
tors. Finish your high school education NOW. Write TODAY! 


High School Course 
at Home „Мапу Finish in 2 Years 


Name .. 


[E E E P b à 4 H B M à B à B à M à à b B à P à B M à M P M M à 8 à B à H B à À M аа à ә 


I | 

" аанын Жайы Wank: WINE. Braxsl Ave. at Seth St. Chicane’? 

ü Gentlemen: Send me FREE information covering special train- 

g ing in subjects checked below. No obligation on my part. 

ü High School Course [] Diesel Engineering 

8 Cost Accounting for Mfg. C) Drafting and Design 

g Û Architecture and Building for Men and Women 

8 O Automotive Engineering Г] Plastics 

E O Business Management Г] Private Secretary 
Electrical Engineering [] Mechanical Engineering 

fl Elec. and Gas Refrigeration Û] Aviation Radio 

H Air Conditioning Salesmanship 
Railway Training Shipbuilding 

" 

8 

g 

8 


Address w a " Ww » PC RC NN P à B dE B M mM M FW HN m xm à b ec P P cc P EP B P B P B B P HB 9" B b P B M ш 
è 


18 Buy War Savings Bonds and Stamps regularly. 


ققشت 


. Train now for 
ES immediate future 
and POST-WAR 


A real opportunity for good earnings awaits reliable, 
ambitious, mechanically-minded men who prepare 
NOW and get into Refrigeration and Air Condition- 
ing. Thousands of war-worn mechanical units need 
servicing RIGHT NOW; new equipment must be prop- 
erly installed, intelligently serviced after the war. 


A GOOD field for GOOD earnings 


Start now and train in your spare time, It need not inter- 
fere with your present work, Here is a Balanced plan of 
practical training that offers you home-study followed by 
actual practice with real equipment. Since 1927 U.EI. 
has been training thousands of men to get better pay in 
this growing field. Get this "Know How” that leads to 
opportunities for employment or a business of your own 
after the war, Write for FREE complete details TODAY. 


UTILITIES ENGINEERING INSTITUTE 
Dept. 315 1314 W, Belden Ave, Chicago 14, Ill. 


STUDY AT HOME 

Legally trained men win high- 

er positions and bigger suc- 

cess in business and public 

life. Greater o portum now than 
ever before. Big corporations are 
headed by men with legal training. 
„Моге ore Ability: More Prestige: More Money 


guide you atep b g step. Yon ita ucsous home 
duo E spare time, e 

graduatea in every п 
all text materia, including 14-volume w Lib 


ro “ihe t uss. 
terms. Get our valuable ibara 
‘Evidence a FREE 1e к 


Training for bur I 
LASALLE EXTENSION UNIVERSITY. 417 


South Dearborn Street 
A Correspondence Institution Dept. T L Chicago 5, ш. 


MECHANICAL 


PAYS! 


This is the machine age. And back of every machine— 
every part—are the engineers who designed it, the en 
mechanics who built it. No wonder there's high pa 

many opportunities to advance .» » for these indispensable 
men. Be one of them! Don't stick in a rut! Let I.C.S. show 
ou the way to success! These Schools, famous for more 
inen 50 years, offer authoritative, practical Courses to 
meet the needs of almost any man in mechanical trades. 
Mechanical Engineering . . Drafting . . . Mechanical 
Drawing . . . Shop Practice. Write today for free booklet. 


international Correspondence Schools, Bax 7607-L, Scranton 9, Pa, 


| 


A DYNAMIC PERSONALITY ; 


| Send TODAY for sensational Gift Offer regarding my 
Superior NEW Master Health, Muscle-Bullding, Winning 
PERSONALITY Course. Overcome weakness! Be Strong, 
Popular, Confident, Poised! Build a POWERFUL Physique 
my NEW fast, easy, safe, proven way! Thousands satisfied. 


FREE! Beautiful COLOR photos of Мар- 
s nificent Muscular Marvels. Hurry! 


DR. FREDERICK TILNEY 
Coral Gables, Miami 34, Florida 


COMPLETE CONSERVATORY HOME STUDY COURSES 


40 years of successful training in Piano, Violin, Cornet, Trumpet. 


Saxophone, Clvrinet, Guitar, Mandolin—Voice, Ear Training and Sight 
Singing, Choral Conducting, Public School ee of Music. 
Harmony, Advanced Composition, Arranging. The only home study 
school teaching all courses leading to degree, Bachelor of Music. 


UNIVERSITY EXTENSION CONSERVATORY "5,0225 1229 1 9rd sy 


Send catalogue and illustrated lesson for. .., . 1.18 s seen ee onn 
амата ic DM ааа алатаган RCRUM ER Tc Ta a er See ee ae Ten A C course 
МАЛИ coco douce atau ow cca . mee ee eT E E E ee ene =.. 
БЕРЕНЕ ia. N E ils wield A O Ta EY Û Terre Tre rr ea ee L ene 
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 AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE... 


New from Cover to Cover—1280 Pages, Fully Illus. Covering 
basic principles, servicing, operation & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


AUDELS CARPENTERS & BUILDERS 
GUIDES —4 Vols. ........... $6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
ols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE.....$4 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines, 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operate and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS WIRING DIAGRAMG......$1 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It shows clearly how to wire apparatus for prac- 
tically all fields of electricity. Each diagram is complete & self- 
explanatory. Highly Endorsed Pocket Companion. 


AUDELS PLUMBERS & STEAMFITTERS 
GUIDES—4 Vols. .................96 


À Practical Trade Assistant & Ready Reference. Éxplains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—3612 

Diagrams. Pocket size. Each Vol. Sold Separately $1.50 a Vol. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK.. 


Practical inside information. Fundamentals of Sheet "Metal "work. 
: 888 pages. Illustrated, 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Hef. Index. 
p, Al by RN, for YO Metal Workers, Layout Men S 
Mechanics, À Practical Encyclopedia in 10 Sections, size 7 X 

X 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Festa. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS ANSWERS ON 
BLUE PRINT READING............92 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK....$4 


Covers modern Xp ocu shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 615 
x 2, Indexed. 5 sections. 1—Modern Machine Shop Practice, 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—H 


акташ а 8 


ow to Use the 
Slide Rule. 60 chapters. Easy to read and understand, A shop 
. companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, ie illus 
Practical mathematics from beginning. How to figure petisti 
Easy, correct methods covering a complete review. Ill. & Indexed. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY ......94. 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS RADIOMANS GUIDE...... .94 


key to the practical understanding of radio including Fred êne; 
Modelation. Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise. 


AUDELS ELECTRONIC DEVICES... 


Is What You Want to Know About Electric Eye. Easily Under- 
ба Covers photo-electric cells & their applications. Ampliflers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AUDELS- WELDERS GUIDE..........$1 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanies. Over 400 pages, illustrated. Covers ali 
methods of electric and acetylene welding including airplane work. 
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2" ISHIPFITTING! 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


meme CUT HERE sm mummu 


IM AIL ORDER 


M іно. AUDEL & CO.,49 У. 23 St., New York 10, N.Y. 


Please mail me for 7 days’ free examination the 
oks marked (X) below. I agree to mail $1 in 7 
§ days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
If Iam not satisfied with Guides I will return them. 


E bo 


o 
О 


Meu p ر ا‎ pogoooooogoo0000000000 


Buy War Savings Bonds and Stamps regularly. 


Audels REFRIGERATION & Air Conditioning Guide 
Audels PUMPS, HYDR oe com 
Audels WELDERS d ad ec BE » 
| Audels BLUE PRINT READING . 
Audels SHEET M ETAL WORKERS Handy B Book 
py METAL PATTERN LAYOU 
CRAFT WORKER Е 
MATH EMATICS and CALCULATIONS | 
MACHINISTS & TOOLMAKERS Handy Book 


Audels DIESEL ENGINE MANUAL. . . 

Audels MECHANICAL Dictionary . . . 

Audels AUTOMOBILE GUIDE à € d 

Ales MARINE o ی‎ gage Handy Book . . . 
Audels SHIPFITTERS A ees 

Gueths MECHANICAL. 'DRAWIN ING "COURSE : 


| Rogers DRAWING a м 
dels Guide 


Au MILLWRIGHTS and d dank à 
Audels ye ht aes and Builders Guides (4 vols.) . 
Audels PLUMBERS Steamfitters Guides (4 vo Is.) 
Audels MASONS and Builders Guides (4 vols.) 
Master PAINTER and DECORATOR 

JAudels GARDENERS & GROWERS GUIDES (4 vols.) 
Audels ENGINEERS and Mechanics Guides 


Audes Ans dias Y" x € ы "EN IB INEERING' : 


Hawkins Aids to ENGINEERS EXAMINATION . 
DIAGRAMS . 

Book of PRACTICAL ELECTRICITY . 
Audels ELEC RICAL POWER CALCULATIONS. 
Hawkins ELECTRICAL Guides at $1. each . . 
Audels ELECTRONIC DEVICES . 
Audels ELECTRIC Dictionary 
Audels RADIOMANS GUIDE 
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Audels NEW ELECTRIC LIBRARY at $1.50 a Volume Га 


Vols. 1, 11, IH, IV, V, VI, VII, VIN, IX, X, XI, XII. 
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Never was it more opportune for you to get into Aviation! In prepa- 
ration for future peacetime activity, a change in the name of this 
school has been made to CAL-AERO TECHNICAL INSTITUTE, simp- 
lifying and coordinating relative operations, — SAME SCHOOL — 
SAME MANAGEMENT — SAME LOCATION—SAME PERSONNEL— 
SAME SPECIALIZED TRAINING in Aeronautical Engineering and 
Master Aviation Mechanics incorporating all the latest develop- 
ments and methods to insure a thorough foundation for your future 
career in Aviation. Flight training is restricted to the training of 
Army Air Force cadets for the duration. 


Created during the war, the name “Cal-Aero” emerges symbolic ol 
the highest standards of Aviation Training. Having trained more 
than 20,000 pilots and 7,500 ground-crew men for the Army Air Forces, 
at the same time training thousands of civilians for the production 
iront, the schools under the personal direction of Major C. C. Mose- 
ley, since 1929, have been honored by citations for distinguished 
service ın the training of these men. It is but natural, in view of the 
co-related activities and planning lor the post-war period, under this 
same personal direction by Major C. C. Moseley, that the technical 
phase of Aviation Training should come under this distinguished 
new name 


CAL - 


TCCHNICAL : 


MAJOR C. C. MOSELEY PRES. SINCE 1929 
FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 


АСКО 


A. Erant 


LOCATED ON ITS OWN AIRPORT 
IN THE HEART OF THE AIRCRAFT INDUSTRY 


P GRAND CENTRAL AIR TERMINAL 
: GLENDALE 1, CALIFORNIA 
(Los Angeles County) 


MAIL THIS COUPON TODAY! 


Registrar. Cal-Aero Technical Institute, Grand Central Air 
Terminal Glendale (1), California. Please send information 
and profusely illustrated catalogue on Aviation Training. 
FREE... without obligation... Dept. PS.] 
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КҮТ HONORED SCHOOL OF AERONAUTICS‏ گس 


Buy War Savings Bonds and Stamps regularly. 


INSTITUT 


GET INTO 


PLASTICS 


SMALL CAPITAL — WORK AT HOME 


New miracle Plastics 
career opportunities. 


START 


YOUR OWN 
BUSINESS 


industry offers уса unlimited 
Get started now in your own 
Plastics business or prepare for bitu "plates em- 
ployment. Take your place in the new Plastics Er ra. 
Now for the first time you get Practical training in 
your own home. This new plan gives you the funda- 
mental technical knowledge covering all branches of 
| the Plastics industry including all types of Plastics 
| materials. This is not a novelty program but a real 
sound educational plan. The actual practical work 
consists of working with many different types of Plas- 
tics materials—teaching you fabrication, shaping, form- 
ing, finishing, ce ‘menting methods, mold making, cast- 
ing, compounding, etc. For full information send this 
dil wib your пате i" a envelope OF paste gm d 


penny postcard.— Yo Dept. N 
1845 E. 9th St., 


PLASTICS TECH Cleveland 14, Ohio 


IMPROVE YOUR PLAYING 
p 


PIANISTS—Send for FREE Booklet show- 
ing how you may greatly improve your 
technique, accuracy, memorizing, sight- 
reading and playing thru Mental-Muscu- 
lar Coordination. Quick results. Practice 
effort minimized. Used by famous pian- 
ists, organists, teachers and students. 
No obligation. 

Broadwell Studios, Dept. 245-A, Covina, Calif. 


You can learn plain, rapid writing or fancy ornamental writing for 
social and business advancement, right in your own home during 
spare time by my Simplified Method, Write for my free book, ''How 
ә which shows what others have act- 
taking my Courses, Send 10e for one of my favorite 
and your name with a beautiful flourished bird written 


Write today. 
CHI LLICOTHE, мо. 


to Become an Expert Penman,’ 


TEVIS, BOX 25R, 
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Pen Points 
om a card. 
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RAYE BURNS will teachyou HOW to CREATE ORIGINAL 
CARTOONS at home that you may SELL! Course contains $ S E 
26 lessons and over 600 Lilustrations. All for Only.. суш 
Send тате and address for free detaila. 

RAYE BURNS SCHOOL, Dept. S, Box 3583. CLEVELAND, OHIO 
With A Ficutered Educational Institution 
Courses in ENGINEERING: Electrical, Civil, Mechanical. Drafting. 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 

dustrial, Highway, Petroleum, Marine, Chemical. 
Courses in ARTS AND SCIENCES: Philosophy; Education; Letters; 
Public Health; Medical Jurisprudence; Psychology; Sociology: Physica; 
Chemistry; Geology; Pol. Science: Theology: Law: Business and 
Commerce; Accounting; Mathematics; Statistics; Agriculture. 
McKinley- Roosevelt DRM arian IE Быш 4610- AC, Sheridan Road, l Soad, n 40, Illinois 
BE AN ART IST! : 
Trained Artists are Capable of 
Earning $30, $50, $75 a week 
Use Your Spare Time to Prepare for 
a Profitable Art Career! COMMERCIAL 
ART, DESIGNING and CARTOONING 
—uüll in OND complete home study course, No 
previous Art experience necessary—we teach 
you step by step—hundreds have profited 
by our practical method. TWO ART OUT- 
. FITS FURNISHED. Full information in 
' colorful, FREE BOOK, “Art for Pleasure & 
Profit"—tells all about our course, serv- 
ice, what our graduatcs say—and com- 
i mercial opportunities for you in Art. 


a 


57. FREE BOOK gives details! 


і WASHINGTON SCHOOL OF ART a 
i Studio 131P, 1115 15th St., N. W., Wash. 5, D. C. E 
i Send me your booklet and full particulars about J 
i vour course. 7 
E Hole. e n mm AGE.... B 
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The offer I make you here is the opportunity of a life- 
time. It's your big chance to get ready for a wonderful 
future in the swiftly expanding field of Radio-Electron- 
ics INCLUDING Radio, Television, Frequency Modula- 
tion and Industrial Electronics. Be wise! NOW'S the 
time to start. No previous experience is necessary. 
The Sprayberry Course starts right at the beginning of 
Radio. You can't get lost. It gets the various sub- 
jects across in such a clear, simple way that you un- 
derstand and remember. 


I'll Show You а New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 
The very same Radio Parts I supply with your course 
for gaining pre-experience in Radio Repair work may 
be adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re- 
ceiver trouble-shooting. Thus under Sprayberry methods 
you do not have one cent of outlay for manufactured 
Test Equipment which is not only expensive but scarce. 


Prepares You for a Business of Your Own 
or Good Radio Jobs...Civilian or Military. 
My training will give you the broad, fundamental prin- 
ciples so necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and Installation 
Work. I teach you how to install and repair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
my training will help you win higher rating and better 
pay. 


JANUARY, 1945 


-TECHNICAL — | 
KNOWLEDGE E 


HERE’ S THE ONE PRACTICAL WAY TO TRAIN FOR 
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 


JUST OUT! FREE! 


"How to Read Radio Diagrams and Symbols" 


. „а valuable new book which 
explains in simple English how 
to read and understand any 
Radio Set Diagram. Provides 
the quick key to analyzing any 
Radio circuit. Includes trans- 
lations of all Radio symbols. 
Send for this FREE book now 
and along with it I will send 
you another big FREE book 
describing my ° Radio-Elec- 
tronic training. 


SPRAYBERRY ACADEMY OF RADIO 

F. L. Sprayberry, President 

Box 500ZN, Puehlo, Colorado. 

Please rush my FREE copies of ‘Ноу to MAKE MONEY in 
RADIO, ELECTRONICS and TELEVISION," and "How to 
READ RADIO DIAGRAMS and SYMBOLS.” 


т 
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City...... Біаїе....... айтал өнө 


(Май in plain envelope or paste on п Denny postcard) 
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Become t сТАТЕ 


REAL Specialist 


Tremendous opportunities! National Housing Administration 
Survey reveals 12,600,000 homes needed. Vast shifts of industrial 
population, government loans to returning veterans, widespread 
urge to “buy something real," higher incomes on farms, in 
towns, cities—all mean tremendous expansion in real estate 
business. Prepare NOW to cash in on big profits. You can learn 
—in spare time at home. No need to give up your present job. 
Start in “on the side"—then build up good full time business as 
your own boss; pleasant outside work, your own working hours. 

Our practical home-study course prepares you for this money- 
making, big-future business, No previous experience needed. Free 
book describes course—tells how you can quickly learn to make 
excellent income. Write for free book at once. No cost; no obliga- 
tion: no salesman will call School of Real Estate Training, 
Dept, 91, 12 East 46 St., New York 17, N. Y. 


| ч | С т BECOME AN EXPERT 
on nta morons esnean] ACCOUNTA 


Trained Electrical men are needed now. It's not 


ih h Id Th | ar А firms need the С. Abos 20-000 22.000 ed Public Account: 
cim n 

ow GURE you are, or now О you are. e ques anta in the U. We саа" you thoreiy at home in spare time for 

tion 15, have YOU the training to hold a good Wal- C. P. A. scis otim or executive accounting positions. Previous oz. 


EEA ce unnecessary. Personal training under supervision of s 


time job today—and a good job with a real future, P. A, в, including members of the American Institute of Account; 


after the war. LASALLE Extension University, 417 So. Dearborn St. 
COYN E T RAI NING is easy, practical. А сонин Institution aoe: 183-H Chicago 5, m. 
Located in Chicago, heart of vast war industries. JOIN THE 


Coyne has behind it 45 years of experience in d H A PC hid e nt! 1 


training successful men. Mail coupon now! 
| phere s always opportunity in the business world for the 
| 
| 


Get Fady for a big future the quick Coyne Way— by 
actual work on full-size electrical equipment, not y executives are hard to find. That's where I.C.S. comes 


by correspondence. Learn house-wiring, motors, power in. A pioneer in business training, these schools have 
plants, switchboards, auto electricity, etc. Be an "All- graduated thousands who became executives. Through the 


Round Electrical Man" "—for big opportunities. Y.C.S. Business Management Course, experts train you in 


finance and business law, accounting and production, sales- 
Train First—Pay Later ye nave таститтсв for 


manship and advertising. Write today for free booklet. 

International Correspondence Schools, Box 7605-L, Scranton 9, Ра. 
My “‘Pay-Tuition-After-Gradu- | men with physical dis- д : а 
ation'" plan enables you to get abilities. If you have a 


| 
| 
| 
training first, and pay for | | | 
i mess How to make a goo 
your tuition in easy payments | = | 
after graduation. If you need kind write me when you | - | 


who wants to join the management. Routine jobs are 
ee filled, but men with the rounded knowledge needed 


help you get it. " 
Lack of Experience 
No Bar! 


Many of my students have 


ence. ed PCR баре joyment of security, a good living, pleasures of rural life, the 


ence іп one or two branches but No extra al | freedom in being your own boss, FIVE ACRES AND INDE- 


parime work to help de- send the coupon. 
living on. a small farm 


ay CEDE while here, I'll 
Want a small farm? Own one now? If you do want the en- 


realize they need all-around cost for E= * PENDENCE-the all-inclusive book by: M. G. Kains, world's 
training for the better jobs. valuable Fë f leading small farm expert—shows you how to select, how 


So whether or not you have extra m | 
had electrical experience канла а easily to run your farm successfully. 


ou need Coyne training. | | = p This, book tells what kind of farm to rent or buy; how to 
z асое Goa ا‎ choose it; finance it; what and how to plant; choice and care 
E = of livestock, poultry, bees, f 
etc. ; essentials of fruit and 
vegetable growing; fertilizers ; 
irrigation; spraying; cultiva- 
tion; harvesting; storage; sale 
of products and by-products. 
тету page packed with proved 
s to make the small farm 
sel -supporting—even profita- 
hies Abundantly illustrated 


Let me send you my big illus- 
trated book showing how I help 

ou get the training you need 
dör a good Electrical job. It's 
FREE—no obligation—no 
salesman will call. Send the 
coupon today! 


H. C. LEWIS, Pres. 


COYNE "cios" 


'500 South Paulina Street 
Dept. 15-73, Chicago 12, lll. 


H. C. LEWIS, P t n | pages. "aeg. 
: resident, an 5 РЕ. 
COYNE ELECTRICAL SCHOOL, city worries? war 7 from 0) Жайы: 
500 S. Paulina St., Dept. 15.73, Chicago 12, Ill, short ages ES | WU + 
Send me your Free Book. Tell me about r SPECI Р TEN 
INDUSTRIAL ELECTRONICS TRAINI NG at yo pe калайша, Use m: mm um m AR Um GU GS GAS Gn 
cost, and your "'Pay-Tuition-after-Graduation" offer. uide: "lf at your GREENBERG: PUBLISHER | 
à; Eod. return fon ti; N^ 406-A Madison Ave.,New York17 B 
NAME »" - 2» 5m & » BON à P HOW B B M À B oW À à E ав = BR B B B B Rx па Bo а а а OB UR Ra а re fund. E DEFENDENCE ai $2.50 postpaid. № 
а postpa 
Lex E o у Ш Tf not satisfled, I may fetum i S 
a il MUSICA NT TERM T Nr жарна жо кенсе а а ка ан айа анаан кабык Hess он ish. a wi thin " days GE full refund. il 
Pay postman $2.50 g © Payment enclosed O Send C. о. D. 
CITY ZONE STATE plus 22c. COD and ® й 
» s ш =й B b bom BOB P OB b # OR o» Po»? ва я а * w*- o9 а н 7 АГА А ora аж i ee ee | postage charges. If | МАМЕ чыл. М. б ЕЕ А e "T" А " " E] 
you send cas with E 
order we Pay all ADDRESS. ot à& mà à оа à B b à bh а= à à à ^» H à b B а E 
Buy War Savings Bonds and Stamps regularly. | charges — you save Ш — " 
| 22 cents, la es a oa a шаш ЫС 


trained men! Let DeFOREST'S show 
you how to-get ready to take advantage 
of the breaks—the good jobs—the satis- 
fying pay checks of today—and the 
bright postwar opportunities of tomor- 
row, Write for DeFOREST'S big, free 
book—" VICTORY FOR YOU” and col- 
orful kit supplement. 

Consider Radio's Many Fields 
See how you may cash in on a vast field 
that includes F.M. Radio, Communica- 
tion Radio, Electronics, Broadcast Radio, 
Motion Picture Sound, Radio Sales and 
Service—or a Radio business of your own. 


Start a Business of Your Own 
See how DeFOREST'S has helped many 
get their start in Radio-Electronics— 
helped them to good pay jobs in one of 


our most promising industries—others. 


to preferred military classifications with 
higher ratings, better pay. Helped others 
to full or part time sales and service 
businesses of their own. 


Employment Service! 
DeFOREST'S also provides an effective 
EMPLOYMENT SERVICE which has 
long-established contacts with many em- 
ployers who use DeFOREST'S trained 
Radio-Electronic men. 


Mail the coupon Now—Today! 
See how DeFOREST'S can help YOU 
get started toward this fascinating 
work by means of its effective “A-B-C” 
Training Method—in your spare time. 

VETERANS: Check coupon 

below for special information. 


HE fast-moving Opportunity Field 5 
of Radio- Electronics needs many i 
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—from 8 


| build Radio Rec тее Microphon 


Transmitter .;- ** | 
"Electric Eye Devices 


The Billion Dollar Radio- 
Electronic Industry, with 
its Manufacturing, Servic- 
ing, Broadcasting, Com- 
munications, and many 
other promising fields, in- 
vites your careful consid- 
eration, See how DeFOR- 
EST'S helps you prepare 
for a good pay job, or a 
business of your own 1n one 
of America's most prom- 
ising, interesting fields. 


DeFOREST'S TRAINING IN- 
CLUDES INSTRUCTION IN 
MOTION PICTURE SOUND 
EQUIPMENT, FM RADIO AND 
TELEVISION 


Make 133 inte TS 0 f Radio 


“I have obtained employment with 
the......Mfg. Company. They speak 
highly of DeForest's students and state 
they have had excellent results with 
your men whom they have employed." 
Clifford Taylor, Mass. 


"As a result of DeForest's Training, 
I am doing very well. If my income 
doesn't range between $50.00 and $75.00 
per week, I figure something is wrong.” 
Lyle Rielly, Wisconsin 


"But the credit must go to you and 
your employment service for placing 
me in this job when I really needed 
one. Ishall always be grateful for the 
help and guidance given me by you 
and DeForest's Training. Thanks а 
million." — Earl Eichelberger, Illinois. 


“I cannot impress too strongly on 
anyone who may be considering taking 
vour course the value of both the train- 
ing and the employment service that 
goes with it. This service is not merely 
an empty promise, but a truly con- 
scientious effort that continues until its 
job of preparing you is done." — Philip 
Cummins, New Jersey. 


"I am amazed at the many subjects 
I have learned with DeForest's. I also 


"want to praise your motion picture 


lessons. It is truly amazing, how well 
the action of electricity is brought out. 
I feel safe in saying that no book could 
ever establish effectively those princi- 
ples and actions so well in my mind." 
— Yale Schorr, Texas. 


DeEFOREST’S 
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TRAINING, INC. 


CHICAGO 14, ILLINOIS 


Buy War Savings Bonds and Stamps regularly. 
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other fascinating projec а 
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Б GET INTERESTING, LOOSE-LEAF LESSONS— 


90 modern, well-illustrated loose-leaf les- 
sons, prepared under the supervision of one of the 
world's foremost Radio authorities, Dr. Lee De- 
Forest, often called “The father of Radio!" 


C USE "LEARN -BY-SEEING" MOVIES 
with a genuine DeVRY 16mm. Movie 
Projector and Films to help you learn 
Radio faster . . . easier. See hidden 
Radio action come to life! Radio waves 
in motion — Electrons on the march. . . 


E. B. DeVry, President 

DeFOREST'S TRAINING, INC. 
2535-41 N. Ashland Ave., Dept. BPS-I 
Chicago 14, Illinois, U.S.A. 


Please send me your "VICTORY FOR: 
YOU" book and KIT FOLDER, FREE. 


Name Ag 
L nnns шшш ssas жыты Rec RR Reno Жн ee eere nuna nota riea rrerak 1" ААИНИРИРЮЕНА 
Address... simn ME o le ee 1 _ 3 
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[1 И under 16, check here for special information. 
Ol If a veteran of World War II, check here. 
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START TRAINING NOW AT 
AERO TECH 


Select one of the eight modern courses available at 
Aero Tech. Train where complete shops, laboratories 
and classrooms have started many civilians and ser- 
vicemen on successful aviation careers. 


.TO VETERANS OR SERVICEMEN 
Expand your aviation knowledge by planning now to 
enroll in Aero Tech's special, advanced courses. This 
will insure your к post war opportunities in the new 


"aviation age," which will require trained, alert men 
by the thousands. 


. GREATLY EXPANDED COURSES 
New requirements by commercial aviation, world- 
wide airlines, service depots, feeder lines...have 
created many new courses now offered by Aero Tech. 
Always up-to-the-minute, Aero Tech steps ahead with 
special plans for the "aviation age of the future." 


GET COURSE BULLETINS NOW... 


New classes now forming 
Thousands secured their start from 
this institution.. . thousands more. will 
secure a "priority" on their careers by 
attending Aero Tech in the near 
( future. Send coupon for free bulletins 
Approved by CAA for NOW —act today! 

Mechanics Io ENG AERO INDUSTRIES TECHNICAL INSTITUTE 
Herbert W. Hartley, President 
5247 W. San Fernando Rd., Los Angeles 26, Calif. 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Road, Los Angeles 26, Calif. 
Gentlemen: Please send free bulletins, and data on courses checked: 
Û Aircraft Mechanics Г] Airport Management 
Г] Instrument Technician ÛJ Flying (all licenses) 
ÛJ Aeronautical Engineering [C] Engine Mechanics 
Г] Flight Engineer O Dispatcher 


Name —— — — —— ———— — Age — — 
Street — : 


City 


Zone Sta 


mı кынып панна ıı a a Шын mn ШЫМ BB ar 


a Civilian O In Service O к: Veteran О 5-1 J 
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SEND FOR THIS 
TIME SAVING 


антре ерер E | - che 
tein a “|| | Figures Ohms, 
12 a4 tooo GOMMA fii 
= m | Watts, Amperes 
— X = Volts ees Quickly! 
کح‎ = | | Any Ohm’s Law 
XX ‘Problem solved 


with one setting 
I of slide. All values direct a (41$"x 9") 
В Send only 10c in coin to cover cost of handling. 

!  OHMITE МЕС. CO., 4942 Flournoy St., Chicago 44, Ill. 
kh 
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DRAW CARTOONS 


BIBIG MONEY! 


EASY...PLEASANT WORKI 


Let CHAS. H. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
E teach you how to create, draw and sell your work. 
Complete Course 52 complete lessons—one sent each week. Pro- 
Only $15.00 . fessional criticism on every lesson. Write today. 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA 


PORTRAIT 
LEARN 22 
AT HOME 


EARN MONEY 


STUART STUDIOS. Send for free book today. 
121 Monument Circle, Room 281, Indianapolis 9,.Ind. 


ЕАН УА 
PROJECTION 
THEATRE MANAGEMENT 


The Motion Picture Theatre Business offers big op- 
ortunities for trained men. Get into a fascinating 
eld with a peace time future. Train at home in | 

spare time. Free catalog. Established 17 years. 


THEATRE INSTITUTE Ermira, New vor 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGEH EARNINGS. 35 years expert instruction 
—over 108,000 students enrolled. LL.B, Degree 
awarded. АП texts furnished. Easy payments. Send 
for FREE BOOK —''Law and Executive Guidance" 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 49-5, 646 №. Michigan Ave., Chicago 11, IIl. 


sw ENGINEERING snc 


A Chartered Educational Institution 
E: La le TL ly Electr Civil, Mechanical, trafne. 
Architectural team eronautical, "Radio. Structur al, Mining. 
dustrial, Highw Petroleum, Mari Chem 


| Courses'in ARTS AND SCIENCES: Philosophy: Education; Lettera: 


Public Health; Medical Jurisprudence; Psycholo Sociology; lc haga 
Chemistry; Geology: Pol. k 3 The olo D aw: Bus ines and 


сепсе; 
Commerce: Accounting: Mathematics: Statist cs: Alen ulture. 


We nive, Important Masonic books fox 
Blue Lodge, ‘Chapter, Commandery, 
Scottish Rite, and Shrine. 


„А OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons, 
Odd Fellows, Knights of Pythias, Knights of Columbus, etc, 
EZRA A. COOK, Publisher, P. O. Box 796, RJY Chicago-90, I. 
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MATTER HOW TOUGH 
A JOB LIMPS IN 
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FREE 7-Day Offer 
пано aan on MoToR's 


TRUCK REPAIR MANUAL 


Covers all types Gaso 


A bap mme 
Уі оп Systems, Sta 
i зало 


box in coupon at right. 


JANUARY, 1945 


line En- 

, Fuel 
Lubrication, 
rters, Gener- 
Transmissions, 


viders, Г 
Steering, etc. Check 


You Can Do ANY Basic Repair 


SEE HOW THIS AMAZING MANUAL IS 
“WORTH 2 EXTRA MEN" IN YOUR SHOP! 


Job on ANY Car Built Since 1935! 


No need to sup on los- 
ing money on jobs you 
Just don't have time, or 
enough hands, to do! It's 
like adding '*2 mechanics'' 
to your shop when you put 
MoToR's AUTO REPAIR 
MANUAL on the job! 


With this book on hand 

you can repair anythi 
rom carburetor to rear en 
— more quickly and easily! 
Just look up make, model, 
and job in the quick index 
in this great book—and go 
to work! Clear, illustrated 
instructions ]ead you step 
by step. 

To make such an amaz- 
ing book possible, engineer- 
editors of MoToR Maga- 
zine collected and “broke 
down''" 150 official factory 
shop manuals for you, 
spotted all vital repair in- 
formation you need, dove- 
fancy it АН. mig ONE 

andy, easy-to-understan 
book. 


No Other Manual Like It! 


This BIG book — 764 
pages, 815 x 11 inches, 
bound in sturdy fabric— 
brings you nearly 200,000 
service, repair, adjustment, 
replacement, tune-up facts 
on every car built from 
1935 to 1942. More than 
1,000 cut-away photos, dia- 
grams, drawings show you 
exactly WHAT to do, HOW 


Published by 
MoToR, The 
Leading Au- 
tomotive 
Business 
Magazine. 
MoToR's 
manuals as- 
sure high 
standards of 
repair work. 


nsfer 


Buy War Savings Bonds and Stamps regularly. 


to do it! Used by U. S. 
Army, trade, technical 
Schools, thousands of auto 
servicemen. 


The PARTIAL Table of 
Contents shown here can 
only give you an idea of 
al the thousands of jobs 
this book covers, Hundreds 
of “‘war-timely’’ pointers on 
maximum mileage and per- 
formance with minimum 
fuel consumption. Full 
wheel alignment data to 
prevent tire waste and wear. 


SEND NO MONEY 


Just mail coupon below — 
without money! When post- 
man brings book, pay him 
nothing. First make it 
show you what it's got! 
Actually try it out on a 
few extra-tough dobs. See 
for yourself how its quick 
index, easy instructions, 
and clear pictures can save 
you time, trouble and 
money—how the book can 
pay for itself the first few 
days you use it! 

Unless you agree this Is 
the greatest time and 
work-saver you've ever 
seen—return book in 7 
days and pay nothing. 
Mail coupon today! 
MoToR Book Dept., Desk 
21, 572 Madison Avenue, 
New York 22, N. X. 


| 764 pages; 50 
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Nearly 200,000 Service and Re- 


| pair Factson All These Makes: 


American Dodge Nash 
Bantam Ford Oldsmobile 
Auburn Graham Overland 
Austin Hudson Packard 
Buick Hupmobile Pierce Arrow | 
Cadillae Lafayette Plymouth 
Chevrolet [а Salle Pontiac 
Chrysler Lincoln Reo 
Cord Lincoln Studebaker 
Crosley Zephyr  Terraplane 
De Soto Mercury Willys 


ages of carburetor 
text, charts, illustrations, covering 
all models. | 

Over 500 charts, tables covering 
important specifications, clear- 


| ances, measurements, arranged in 


handy form, including: Tune-up 
: Valve Measurements; Com- 
ression Pressure; Torque Wrench 
eading; Starting Motor; Engine 
Clearance; Main & Rod Bearing 
Journal Dimensions: 
Clutch 
Front End Measurements, etc. 
Detalled, pictured 
on Engines; Electric 
ons; Wheels; Front 


Ends; 
Universals; Rear E 


MoToR Book Department, Desk 21, 572 Madison Ave., New York 22, N. Y. 

Rush to me at once: (check box opposite book you want). 

* MoToR's AUTO REPAIR MANUAL. If О.К. I will remit $1 in 
" days, and $1 monthly for 4 months, plus 35c delivery charge 


with final payment ($5.35 in all). 
(Foreign price, remit $7 in cash with order). 


E MoToR's TRUCK REPAIR MANUAL (Described at left.) If 


postpaid in 7 days. 


Otherwise I will return book 


О.К. I will remit $2 in 7 days, and $2 monthly for 3 months. 
plus 5 delivery charges with final payment ($8.35 in all), Other- 


ll return book postpaid in 7 days. 


$11 cash with order). 


Name. — _ Age 
Address = 

zone No. 
City (if any) 
State Occupation 


(check, m. o.), 


L | 


SAVE 35cl We Pay postage if you ENCLOSE full payt. 
Same 7-day return-refund privilege. 


to 
e 


Generator; [ 
& Brake Specifications; | 


instructions | 
Fuel, Cool- | 
Ing. Lubricating Systems; Trans- | 
missi 


nds, etc., etc. | 


7-DAY 
OFFER 


— 


(Foreign price, remit 
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Prepare For YOUR Piace In 


"The Age Of Flight" 


It is agreed by experts that the кыш industry 
will be one of the largest of all future industries. And 
new planes require new plans—plans that you may 
help perfect. New airliners, cargo planes, private 
planes can't be built until designs and plans are made. 
There'l be a huge need for trained designers and 
draftsmen to prepare the tons of blue-prints required. 
Prepare now for one.of these exciting, well-paying 
positions through home study training—THE RYAN 


WAY. Ryan's New Home Study Course 
Trains You in Spare Time 


Aviation Industry leaders at Ryan have proven with direct- 
from-the-industry methods of instruction that they can train 
you thoroughly—yet quickly—in part of your spare time. The 
lessons are so easy and interesting, many students earn a cov- 
eted Ryan diploma far ahead of schedule. With this new thor- 
ough, illustrated course higher education or special experience 
is not necessary. Included with your training you get complete 
Aeronautical Drafting equipment at NO EXTRA COST. There 
is nothing else to buy. The low R.A.I. tuition, payable in easy 
monthly payments, covers everything. 

Do This—Then Judge For Yourself 

You owe it to yourself to see that the study course on which 
you spend your time is the finest—the most practical. So use 
this coupon—NOW! There is no obligation—it'll take but a 
minute—and it may be your passport to a successful career in 
aviation. To save time, send it Air Mail. р : 


WW 


i RYAN Aeronautical Institute 
ij (Home Study Affiliate of Ryan School of Aeronautic 
І 411 Lindbergh Field, San Diego 1, Calif. 


Please send me, without any obligation on my part, your FREE 

24-page book, "NEW HORIZONS OF OPPORTUNITY, " with 60 

i illustrations, and full information on R.A.I., including cost of train- 
ing, and on job opportunities both before and after graduation. 


| Name 
Street 
HB ee او و و‎ 
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Age— — — 
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WITHOUT PAYING ONE CENT! 
BIG CASH EARNINGS TOO! 


Big news: Wear this fine tailored suit without 
paying one cent and earn big cash income too! 
It's easy! Just take orders from a few friends 
and neighbors for famous Gibson Tailoring — 
America's great values! Show actual samples of 
x ! d dozens of rich new fabrics superbly tailored in 
ae IF choice of all the latest styles at low prices. 
dre X Money back guarantee on every order, 
B © WRITE FOR FREE SAMPLES! Tesh letter or 
EU X postcard giv- 
y n ing your name and address, and telling us about your- 
ч self— age. etc. We'll send you big outfit of actual sam- 


ples FREE. and details of amazing new BONUS SUIT 
and money-making plans. No experience needed, Send 
no money! 


М. Z. GIBSON, Inc., 500 5, Throop St., Dept. N-521 


Chicago 7. I. 


f REE!! ип HOBBY CATALOG 
Over 1000 items — Over 300 Photos 
Our new 40 page catalog— just off the press—is the 
U"Dbible' of wide-awake modelers. Practically every 
nationally advertised model is listed and many, many 
hard-to-get items. Planes, engines, boats, gliders, 
supplies, etc. 


AMERICAS HOBBY CENTER, Dept. SC15, 40 E. 21 St.,N.Y.10,N.Y. 


Know How To Supervise Others 


A new era of industrial leadership lies ahead, The best paid men 
in every shop will be those who know how to direct others, 

A few principles of management that can be mastered by any intelligent 
person will develop new influence with workers and with employers, 

More about this important talent is told in a 48 page booklet that 
outlines the basic problems in every industry, Address Louis S. Vosburgh, 


LINCOLN ee INSTITUTE, INC. 
Detroit Ave, at West 75th St. Cleveland, O. 


MECHANICAL DENTISTRY AT HOME ! 


To make Crowns, Plates, к кечда etc., for Den- 
tists. Easy practical way to learn mechanical dentis- 
сү ЖЕ, a. FU а.а раге time. FULL UIPMENT OF 

RIALS INCLUDED co 
Low еса Easy terms. Write for FREE BOOK about 
this money making profession that is not affected 
by the machine age 

MCCARRIE» SCHOOL OF MECHANICAL DENTISTRY 

207 N. Broad St. Dept. Philadelphia, Pa. 


"WONDER" 


7 ELECTRIC BUTTON 


Most interesting electrical apparatus ever dis- 
covered, Make your own Telephone-Amplifier De- 
Transmit your voice or music to distant rooms. Perform 
So tiny it can be concealed in 


tecti Some 
hundreds of fascinating experiments. 
dozens of places. Send $1 now for button and free 5,000 word instruction 
booklet with 50 illustrated experiments. SPECIAL OFFER 6 buttons 
and booklets sent post-paid for 3, Write now to 


BUCK MFG. COMPANY North Aurora, Illinois 


PIN-UPS OF AMERICA'S BEAUTIES 
Make Your Own Pictures! 
ALSO, TRANSPARENCIES FOR PROJECTION AND MOVIES! 


NEGATIVES 35 6 ТОЕ $1.00; 55 for $5.00 
TRANSPARENCIES, 35 MM. UNMOU 10 for $1.00 


55 for $4.00 
35 MM. MOVIE-STRIP (55 TRANSPARENCIES) $5.00 
NATURAL COLOK 2' x 2' SLIDES, MOUNTED 


PHOTO-PRINTS 5'' x 7" 3 for $1.00: 10 for $3.00 
VENUS SERVICE (D, M0 West 42nd Street, New York 18, New York 


` EYEGLASSES BY MAIL? 
as towa: 76 DAYS TRIAL 


2H 95 WRITE TODAY FOR 


FREE CATALOG SEND NO MONEY 
ADVANCE SPECTACLE COMPANY 


537 South Dearborn Street 
CHICAGO THEO DEPT. SP-1 


POPULAR SCIENCE 


PAINT and PUTTER with... 
The Assurance of a CRAFTSMAN! 


. . because this modern book shows yuu 
methods ta follow, tools to use, and materials 
you need for decorating your home or puttering 
in your work-shop. 


Any particular job fully explained іп conver- 
satlonal language , , , with the help of clear 
illustrations. 


FINISHING WALLS for Instance , , , demon- 
strates color stippling, blending and mottling, 


Period finishes, calcimining methods, 


AUTOMOBILES made like new because this 
handy book tells and shows you how to en- 


ECOR 


. QUICKLY . 


CT Ê 


e PLAYROOMS 
e BOATS 
e AUTOS 


CHEAPLY 


OOK 


WITH THIS 


hance the beauty of your car... 
last longer, 

HOUSES—paint them yourself and easily 
Discover the ‘'tricks of the trude'' that 
work into fun , . . and saves you money 
you do it, 


help make 


too, 
иг 
While 


MONEY BACK 
GUARANTEE, 


it 


FURNITURE inade like new, Those small pleces 


of furniture 
made like new , , 
of hide, 


IDEAS. You'll get thousands of ideas on decor- 
. ideas that 
mean an EXTRA income for you, All for $3.00 


ating . . . ideas that are fun. . 


CHECK THIS LIST OF MONEY MAKING BOOKS 


2. CARPENTRY CRAFT PROBLEMS. How to 
make forms, sills, beams, porches, window and 
dvor frames, 700 illustrations , . „ 402 I 


3. BUILDING —FORMS, STAIRS, ROOFS. Con- 
tains latest information on Forms, staircases and 
roof-bullding. Top notch book for carpenters or 
helpers, 210 pages, 495 illustrations , . , $2.00 


4. WOOD FINISHING. Instruction on wooo fin- 
ishes, and prublema . . lla , „ . materials 
repairing, 360 pages und 35x) Illusirationa. 


5. FURNITURE, FURNITURE FINISHING, 
DECORATION and PATCHING, New book that 
сокега: 1, Period Furniture: 2, Furniture Decora- 
tion: 3, Furniture Finishing: 4. Furnitur Patch- 
ing: 5. Modern Special Finishes, 4580 p: es and 
353 Illustrations. $4.00 
6. THE MIXING OF COLORS and PAINTS. How 
to mix colors for interior decorating, Covers house 
puluting, arts, crafts, general paint mixing meth- 
ods. А handy book for professional and amateur 


puinters, 302 pages fully illustrated and a big W 


color chart, $2.00 


7. ELECTRIC and OXY-ACETYLENE WELD- 
ING. 240 page book with instructions on arc, spot, 
butt and flash electric welding; gas welding and 
cutting; hand forging; thermite welding; brazing 
and soldering, 86 illustrations, $1.50 


8. PLUMBING INSTALLATION and REPAIR. 
236 page book explaining how to do repair jobs 
such as leaky faucets, clogged tollets, drains, 
traps, vents, sewers, etc, Tella how to cut pipe, 
make plpe jointas, and Install fixtures, 153 Illus- 
trations, $2.00 


9. CYCLOPEDIA of RADIO and ELECTRONICS, 
A complete non-technical reference book covering 
radio transmission and reception, sound pictures, 
short wave, public address systema, television, 
photo-cells, 1700 headings, 1000 pages, 1178 llus- 
trations, 130 tables, and 105 graphs, $5.00 


10. THE SLIDE RULE and LOGARITHMIC 
TABLES. How to use a slide rule for all pur- 
poses, Includes polyphase and circular rules, loka- 
rithms and tables... even includes 10 place log 
tables, Fully illustrated, 200 pages. $1.50 


11. PRACTICAL ELECTRICITY and HOUSE 
WIRING. This new book discusses these very im- 
portant subjects: Dictionary of common electrical 
devices, basic principles of circulta, wires and in- 
gulation, grounding, polarizing, wiring methods, 


JANUARY, 1945 


planning your installations, wiring new houses, in- 
setalling switches, fixtures, etc., wiring houses 
after they are built, alterations and additions, 
wiring farm bulldings, wiring for motors, and 
home repairs, etc, 140 pages, 208 Illustrations, 
1. 
12. SPRAY PAINTING, INDUSTRIAL and 
COMMERCIAL. Covera principles of spraying 
technique and latest developments, operating in- 
structions, paints, extenders, materials, finishes, 
lettering, and a section on National Defense spray 


painting. Authoritative-concise, 125 fully ilius- 
trated pages. $1.50 
13. MODERN HOMECRAFT. Make and finish 


your own furniture, Working drawings and photo- 
graphs, step-by-step instructions fur modern furni- 
ture, Complete in every detail, 240 puges for only 

$3.00 
14. HOUSE PAINTING METHODS. Covers brick, 
wood, cements, iron and steel] surfaces, equipment, 
paint mixing, tinting, olls, thinners, dryers and 
removers, Tella how to estimate paint costs, ete, 


you're ready to throw out can he 
. pleces you'll show instead 


400 pages and 150 illustrations, $2.00 


E 


SEND TODAY 


REFRIGERATION 
SERVICE MANUAL 
Today's best seller 
Only $2.00 


Written by Н, PF. Manly, refrigeration 
authority, this NEW book covers refrig- 
eration problems in conversational lan- 
guage so that its 300 pages and 138 
diagrams and illustrations can't miss be- 
ing a real HELP TO YOU, Covers prac- 
tically every operation in field service 
and shop operations which may be re- 
quired, Includes domestic types of re- 
frigeration, and fully and completely ex- 
plains the commercial types in small and 
medium sizes, such as used in markets, 


milk depots, soda fountains, flower 
shops, etc., as well as in many air con- 


ditioning systems, $2.00 


CHECK, CLIP AND MAIL THIS COUPON NOW 


The Mixing of Colors and Paints . . 2.00 
Save 106. —enclose full cust uf buuk 


Buy War Savings Bonds and Stamps regularly. 


I'll pay postman cost of books plus a few 
If any book is not entirely satisfactory, I will return in 5 days and 


and we 


- GATÉWAY PUBLISHING CO. 
à Dept. P.S.-1, 53 W. Jackson, Chicago 2, Illinois 
5 OK. Send the books I've checked, C.O.D, 
cents postuge, 
B .you will refund my money, 
ü Cyclopedia of Painting 
к and Decorating ......... 2.53.00 
Refrigeration Service Manual..... 2.00 
1 Carpentry Craft Problems........ 2.00 
| Building—Forms, Stairs, Roofs. 2.00 
Е Wood Finishing ............... -00 
" Furniture, Furniture Finishing 
i Decoration and Patching. s.. 4.00 
1 
(| proximately 10°; "ame money back guarantee, - The Publishers 
AME 0 ——«—————— — 
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Electric and Oxy-Acetylene Welding$1.50 
Plumbing Installation and Repair.. 2.00 
Cyclopedia of Radio and Electronics 5.00 


The Slide Rule and Logarithmic... 1.50 
Practical Electricity and House 
Wiring .....„..... „азе DSO 
Spray Painting, industrial and 
Commercial . 2.606 ces неона 1.50 
Modern Homecraft ........ ec... 3.00 
House Painting Methods. ........ 2.00 


will pay the postage— saving you ap- 
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By S. T. 


NEEDS FIXING 


CHRISTENSEN 


the “Fix-it Man” 


ELL, I guess I'm the fellow to see, for 
I’ve repaired thousands of refrigerators 
(home and commercial both), vacuum clean- 
ers, radios, washing machines, irons, fans, 
lamps, mangles, motors, etc. In fact, many of 
my customers call me their “electrical ap- 
pliance doctor." And, '"doctoring," I might add, 
has paid me a good substantial income for 
quite a few years. Funny, in a way, how I got 
started. Always liked to tinker and by experi- 
menting around I found that most electrical 
appliances had many things in common. That, 
regardless of what the appliance was used for, 
or who the manufacturer was, the basic princi- 
ples were much the same. From fixing my 
own appliances to fixing friends' and then for 
strangers at a fee, seems now to have been but 
a small step. 
What to Charge? 

At first, I let the owner decide the charge 
and, frankly, І was amazed at what I earned per 
hour. But then, when one figures what initial 
costs are involved in buying most electrical 
appliances, one can readily see that spending 


extra dollars for repairs is well worth while. 


Before long I was making more in my spare 
time dw s than from my regular job. The 
result . . . I went into business for myself. 
When war came, business boomed, for new ap- 
pliances were not available. 

For a while, repair parts (needed on some 
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Buy War Savings Bonds and Stamps regularly. 


jobs) were a little difficult to get. But that 
situation seems to have adjusted itself for 
many repair parts have today the high pri- 
ority rating of AA2. After all, we must pro- 
vide for the health and well-being of our 
civilian population. 

The Future Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusi- 
astic letters from repairmen ranging in age 
from 18 to 79 years. After the war, we're 
bound to see hundreds of new products on 
the market . . . products that the average 
person never dreamt of. These new products 
and our old appliances are all going to need 
at some time or other “fixing.” Well, I'll 
still be the fellow to do it. The field open for 
appliance repairmen is unlimited. I don’t 
worry at all about too much competition. 

If You Are Ambitious 

To the contrary, I’ve prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in 
the same non-technical language as this 
article. I know the course is good, because 


I have hundreds of men all over the country 
writing to me telling me how the course has 


helped swell their pockets with cash. If you- 


too want to prepare now for your future, I 
suggest you read the next page and send me 
the handy coupon." 


POPULAR SCIENCE 
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A PROFITABLE 
LIFETIME 
BUSINESS 
¬ BIG MONEY 
- INDEPENDENCE 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man. It does not matter if you have not had a 
great deal of schooling or had no previous train- 
ing along these lines. Age is no barrier... 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment & 
mechanically minded man can make.—Claude E. Allen, 
Indianapolis, Ind. 


Your course on Appliance Servicing is the most complete 
and up-to-date I have heard of.—Frank Kremen, Taren- 
tum, Penn. 


` I have received your Course in Appliance Repairing and 
I must say I am well pleased with same. I am only sorry 
I did not have said course some years ago. I have learned 
so much more through this course I would not part with 
it.—Charles Schwarz, Hamilton, Ohio. 


The Course in Appliance Servicing arrived a few days 
ago. Want to take out a few minutes of my valuable time 
to let you know that this is just what I have been looking 
for ever since I opened up my Fix-It shop. I must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for.— 
P. J. Bretl, Sebring, Ohio. 

I am a mechanic for the Western Union Telegraph Co. 
Three days after receiving the lessons in refrigeration I 
earned the exact cost of the course.— Henry S. Lee, Wash- 
Ington, D. C. 
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Buy War Savings Bonds ond Stamps regularly. 
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PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
repair business in your spare time and be set 
with a business of your own when the war is 
over. You don't need elaborate fixtures or ex- 
pensive equipment to be a successful repairman. 
Operate from your garage, basement, vacant 
store, etc. Work as many hours as you wish... 
the home appliance repairman is his own boss. 
It's a profitable occupation for on many types 
of repairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! Prepare 
today and make sure of tomorrow’s future. 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simple, easy to understand language and 
drawings how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, etc. Explains and gives you a working 
knowledge of electricity, welding, nickel plating, 
etc. Shows you how to build the power tools yeu 


‘need and how to solicit and keep business com- 


ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is so 
low that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act now! 


Mail Coupon for. . 


FREE LITERATURE 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-2401 


Chicago 34, Illinois 


| 

| 

í 
Please send me all the facts about America's Fastest - 
Growing Industry—Electrical Appliance Repairing. ! 
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This picture shows, among other things, the devel- 
opment that has taken place in land-shuffleboard 
cues in the last 21 years. The player contrasts the 
newest streamlined model (left) with the old type 


Land Shuffleboard 
Reaches Maturity 


Down here in St. Petersburg, Fla., we are 
delebrating the twenty-first birthday of the 
land version of deck shuffleboard. Since the 
game is one in which science figures as well 
as skill, it seems to me that P.S.M. should 
recognize its coming of age as a game that 
is not restricted to the deck of a ship.— 
G. W. V., St. Petersburg, Fla. 


- . 
Put us down for a course of instruction in 
this apparently fascinating game the next 
time we visit St. Petersburg.—Ed. 


Realist Crabs Pipe Dream 
About an LST Utopia 


ONE reader of P.S.M. didn’t have much to 
write or think about when he wrote in his 
notion about an LST making an ideal home 
after the war. I’m sure P. E. C., of Wren- 
tham, Mass. has never had duty on one. I 
just thought I'd let him in on a few secrets. 
He will find that his new home will throw 
him out ofehis bunk every time the tide 
changes. Maybe our future home builder 
doesn't know it takes all hands and the 
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ship's cook to beach one of the things. Those 
beautiful music-making sirens don't sound 
so good when they tell you-of Jap planes 
and subs coming in to pay you a visit. If our 
great thinker likes coconut pulp so well, 
maybe I can arrange it with the Navy De- 
partment to bring him back a tank-deck 
load of the stuff. As for me, they can do 
anything they want to with the LST’s so 
long as they don't make me take one as a 
gift. After serving 10 months on one, I 
definitely don't want one for any purpose. 
ГІ read P.S.M. in the shade of a tree. I 
repeat—I don’t want one. Brother, you can 
have ’em all.—J. D. E. S1/c., LST 18, EPO, 
San Francisco, Calif. 


Its the old, old story. Just as your rich 
uncle is handing you a big wad of thousand- 
dollar bills, the alarm 
clock goes off. But it’s 
fun to dream, isn’t it! 
Suppose it does take 
all hands to beach an 
LST. If yowre good 
enough to wangle one 
of these 300-foot boats, 
it should be по trick 
at all to get the 100 
men necessary to han- 
dle it, —Ed. 


Puzzled by Puzzle, Reader 
Says It Can't Be Done 


IN your October issue were some very in- 
teresting match puzzles. Puzzle No. 2, how- 
ever, struck me as very remarkable. This 
was the one in which a wineglass was sup- 
ported by three other wineglasses by the 
aid of three matches. In the solution to the 
puzzle I was dumbfounded to see three 
matches interlocked in such a manner as to 
have no support from each other, defying 
alllaws of gravity. However, if anyone ever 
could accomplish this feat, I have no doubt 
that he could also support the wineglass on 
the matches as well.—N. J. W., Caseyville, Ill. 


Gravity, on the contrary, is one of the 
forces that make this trick possible. Its 
pull, plus surface friction, is what holds the 
three matches in position. We tried the stunt 
here in the office, and, impossible or not, 
it worked.—Ed. 
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Learn as a child learns- by LISTENING to native 


instructors on these brand new CORTINA RECORDS! 


ue ав 


e m Cage 
n = 


in- 
everyday 


living room your 


Right in your 


structors talk to you in 


Spanish— just like any native would, 
in offices of 


on the streets, in shops, 
any Latin American city. 


Doing business 
is much more 
Profitable and 
enjoyable when 
you speak Span- 
ish. 


How much more 
the pleasures South 
of the Rio Grande 
will mean to you 
when you really un- 
derstand the  lan- 
gEu аре! 


"ing, 


O YOU realize how 

D much it can mean 

to you to speak 

and understand Span- 
ish? 

A whole new world of 


when they arrive and 
correspond with them 


whe 


n they've gone 


back home! 


The 


fast 


e Air Lines are 
bringing about a 


opportunities is opening whole new world for 
up south of the Rio you, as an American. 
Grande. Take advantage Within a very short 
of these opportunities time you won't be 
there, Orcashinonthem satisfied with going 
here at home! Millions to “the mountains" 
of dollars are invested r ‘the lake" or “the 
—more millions are bë- shore." You'll be go- 


ing laid out every week 
—to develop the endless 
industrial, mining,farm- 
engineering and 
other resources of Mex- 
ico, Cuba, Panama, Cen- 
tral and South America. 
The immense volume of 
business and travel with 
our 100,000,000 Span- 
ish- speaking neighbors 
is calling for men and 
women who can speak 


ing tosee new places, 
meet diiferent people, 


do 


more interesting 


things. 


Let your knowledge of 
Spanish bring you arich- 


er, more satisfying life! 


W 


hen you speak 


Spanish you open the 


doors 


to this new 


world. You're part of 
1t. And the simplest, 


their language, be surest way to begin 
friends with them in- speaking Spanish—to 
stead of merely ''for- learn it quickly, right 
eigners''! in the privacy and 

It's today's biggest relaxation of your 
chance. And right here Own home—is the 
in the United States Cortina way. You be- 
there are countless gin to understand 
openings for correspon- Spanish almost at 


dents, sales agents and 


managers, clerks, me- ly short time 
chanics,secretaries,ste- Are actually speaking 
nographers, engineers, Spanish. 

men and women who And to prove it to . 
know Spanish, who can you we invite vou to 
talk with customers look into this offer: 


once, In an amazing- 


SENT ON 5 DAYS' APPROVAL 


Free Book Describes Full Details 


EAD the free book we will send you 


describing the CORTINA method, 
and all about our 5-day approval 
offer. 

This is the simplest way to speak 
Spanish. You learn by listening. In- 
stead of struggling with complicated 
textbooks—instead of losing time going 
to and from classes, you learn at 
home, relaxed and at ease in as little 
as 15 minutes a day. Your teachers 
never lose patience with you. There's 
no one to hustle you or hold you back! 


The EASIEST Way to Learn 
the EASIEST of All Languages! 
—and this is the finest time to learn it! 
Remember, Spanish means greater so- 


cial advantages too. Everyone should 
know at least one foreign language. 


CORTINA ACADEMY 


Established in 1882 
Dept. 121, 105 West 40th St., New York 18, N. Y. 


JANUARY, 19 


And you'll be amazed how quickly you 
can pick up ordinary Spanish conver- 
sation! Business and commercial terms 
soon become second nature to you. 


Today, when Spanish, the most im- 
portant foreign language in the world, 
can mean so much financial gain, travel 
and cultural pleasures, why not see 
what the Cortina Mbthod can do for 
you? You risk nothing. 


The CORTINA Academy has been 
teaching languages successfully for 60 
YEARS. And it wil do for you per- 
sonally what it has done for thousands 
of others—if you will give it a chance. 
Without” obligation, 
send the coupon 
TODAY for your free 
copy of the 32-page 
booklet, “The Cortina 
Short-Cut.'' 


FRENCH, 
| GERMAN, 
| ITALIAN 

Also T 


Courses are as 


| scribed here. 


i 
Phonic Size Dises | 
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Е CORTINA ACADEMY, (Language Specialists for60 Years) 8 
- Dept. 121, 105 West 40th St., New York 18, М. Y. 


E Please send me—without obligation—your 
Short- Cut" 
E full facts about your special “Proof in 5 


i free 


book **The Cortina 


i Days" Offer. 
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- YOU BUY GAS SAY... 
"ADD PYROIL PLEASE” 


Pyroil increases lubrication efficiency. It pro- 
tects your pistons and cylinders from exces- 
sive wear. It reduces destructive friction 
and permits quicker starting even in coldest 
weather. It prevents sludges and carbon 
formation. Three ounces in your gasoline 
every two or three hundred miles—a pint in 
the crank case does all this for you. Say— 
"Add Pyroil, please"—and add life to your 
car. | 

Manufactured and guar- 
anteed by Pyroil Company, 
W. V. Kidder, Founder, 937 
Main Street, La Crosse, Wis- 
consin. а 


PYROIL 
ADDS LIFE TO YOUR CAR 
Keep Buying Bonds 


-— ee ee ee ee ee ee ee ee ee — ee € 080 
c. 
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Perhaps It’s the Glow 
Resulting from a Job Well Done 


SEVERAL days ago I 
had occasion to pull a 
piece of Scotch Tape 
from a wall. I noticed 
that at the point. 
where the tape had 
just been pulled away 
it was phosphorescent. 
I wondered if any 
other PoPULAR SCIENCE 
reader would be able 
to tell me why.— 
S: F. Ca Jr. Little 
Compton, R. I. 


Here's the Real McCoy 
on the Monkey Wrench 


As I was the last owner and president of 
the Coes Wrench Co, it may be that the 
following statement on the origin of the 
name "monkey wrench" is worthy of record. 
The "adjustable screw wrench" of the type 
allowing adjustment by the holding hand 
was patented by Loring Coes in 1840. I have 
the original model, returned by the Patent 


.Office when they endeavored to reduce ac- 


cumulations, and just before the fire that 
lost much model material. The word 
“monkey” was applied to many adjustable 
wrenches, hut as far as we can trace, the 
word was first applied to a type of “adjust- 
able spanner” made in the vicinity of Glas- 


| gow, Scotland, that required the handle to 


be revolved in order to move the jaws or 
holding faces into close adjustment. It be- 
came the habit to say, jokingly perhaps, 
that its “tail had to be twisted to use it,” 
and from that and the slang use of “mon- 
key," the final term became monkey wrench, 
later applied to almost any wrench that 
was adjustable by a screw. : | 
Various columnists and advertising men 
have dreamed the title into the name of a 
person. No one—and the research has been 
extended—can find, or ever knew, of any 
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| PYROIL COMPANY 

937 Main Street, La Crosse, Wisconsin 

| I want my car to last and run ргор- 

| erly. Please tell me more about 
Pyroil and how it can accomplish 

| this for me. 


family named Moncky, Monkey, Monk, or 
‘Monck that had any interest in wrench de- 
sign, patent, or ownership. The joking ap- 
plication I now feel came to'this shore along 
with the Clyborn(e) Spanner, and this be- 
cause research in and around Glasgow seems 
to point to other similar pet names for 
tools. My 'search was made there and in 
London in 1890 and 1910.—Frank L. Coes, : 
Worcester, Mass. | | 


| DD PE ee E ETE EERE OAR ETON 
і с 7 070,1 ————Ó— Ó—— ta" P ER ee 


City Or DOW rinrin FROST PEPER e 


BAR SCIENCE 


THE DEVICE THAT HELPED MAKE FLYING 


INDEPENDENT OF WEATHER AND MAPS 


with a radio beam 
for planes! 


Eighteen years ago the first radio 
range system was set up by Ford. 
And a Ford plane made a daring 
round-trip flight through a snow- 
storm from Dearborn to Dayton, 
guided solely by radio. 

The original Ford radio beacon 
was essentially that in use today. 
Two sending loops were set at an 
acute angle, transmitting signals 
alternately. From one was 
beamed the letter “А”... dot- 
dash. From the other, the letter 
“М”... dash-dot. These signals 
interlocked to give the pilot’s 
"on course" hum. 

Basic patents have been issued 


EXPECT THE “F 


to Ford on this greatest naviga- 
tion aid. But in the interest ofsafer 
air travel, Ford has made these 
patents available to the air trans- 
port industry without charge. 
The radio beacon is just one of 
many important “firsts” result- 
ing from the Ford desire to bene- 
fit the greatest number of people 
in the most effective way. 
Naturally, Ford-built cars and 
trucks have profited fully by this 
seeking for new and better 
things. And with the pioneering 
spirit more alive than ever at 
Ford today, you can continue 
to "expect the firsts from Ford." 


” FROM FORD! 
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MESSAGES GOT THROUGH Ш" 
ON THE "BANANA NET" 


HERE is many an exciting story about how 

amateur radio operators now in the services 
have helped extend the lines of victory around 
the world. There's the one about the "Banana 
Net"—the name the boys gave to the radio net- 
work down in the Panama jungle. As the G. I’s 
have it, "it rains continually during the rainy sea- 
son but only once a day in the dry season". The 
"Banana Net” is just one link in the vast network 
set up by the AACS—Army Airways Communica- 
tions System. The AACS safeguards tens of thou- 
sands of lives by relaying weather reports, 
coordinating information on enemy ship and 
plane movements and by bringing home or locat- 
ing flying ships that are down or in trouble. 
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The ranks of the far flung AACS are filled with 
one-time amateur radio operators. Amateurs have 
always found in Hallicrafters equipment the per- 
fection they themselves have been seeking. For 
these exacting technicians Hallicrafters made 
superior equipment long before the war. As a 
matter of fact thousands of pieces of privately 
owned Hallicrafters equipment were drafted into 
the services right along with the amateurs who 
once operated them. After the war Hallicrafters 
will have a new kind of radio ready. You will 
want the radio man’s radio—the radio that has 
an amazing range and performance on all bands, 
short wave and regular broadcast. There will be 
a set for you in our post-war line, 


Here Is an Idea That Is Worthy 
of Respect and Action 


I aM greatly surprised at two letters I have 


seen in the last two issues of P.S.M. They. 


stated that the authors gave their old copies 
of PoPULAR SCIENCE MONTHLY to the scrap- 
paper drives. I think the magazines could 
do a much better job if they were given to 
any Army or Navy hospital, or sent to the 
Merchant Marine library. One of the- best 
characteristics of POPULAR SCIENCE MONTHLY 
is that even the very old copies retain their 
interest and  useful- 


ness. As soon as I ANEVEN BETTER IDEA — | 


finish with a few, I 
give them to a “Gray 
Lady" friend of my 
mother to take to a 
Navy hospital where 
she works. She says 
that the patients ap- 
preciate them keenly, 
whether new or old. 
They help the morale 
of our wounded vet- 
erans.—O. R. S., Wash- 
ington, D. C. 


Crushing Power of Deep Water 
Depends on Circumstances 


A FREND of mine told me of going on a 
fishing trip to a certain deep lake in north- 
ern Michigan. For an anchor he used an 
ordinary pail filled with a few large stones. 
He claims, with all seriousness, that the 
pressure of the water at the great depth 
to which the improvised anchor had gone 
had crushed in the sides of the pail. He said 
that he had been “strictly sober.” Now I 
maintain that, regardless of how deep the 
pail had gone, the pressure would have been 
the same on all sides of the pail, and there- 
fore it would have come up in exactly the 
same condition that it went down. Am I 
right?—W. W., Jackson, Mich. 


Of course we don’t know that particular 
lake, W. W., but for our money, you are 
right. No matter how deep an open pail is 
sunk, there will be no excess of outside 
over inside water pressure to crush it. If, 
however, the pail were sealed at the surface, 
weighted, and sunk to a depth at which the 
water pressure is greatly increased, the 
effect would be just what your friend claims. 
— Еа. 


Who Want to Write 


"But the first step is to take the FREE 


a nga» eee tef Ee 


To People 


but can’t get started 


Do you have that constant urge to write but the 
fear that a beginner hasn't a chance? 

Then listen to what the editor of Liberty said 
on this subject: 


“There is more room for newcomers in the writing field 
today than ever before. Some of the greatest of writing men 
and women have passed from the scene in recent years. Who 
will take their places? Who will be 
the new Robert W. Chambers, Edgar 
Wallace, Rudyard Kipling? Fame, 
riches and the happiness of achieve- 
ment await the new men and women 
of power. 


Writing Aptitude Test 
—FREE! 


HE Newspaper Institute of Amer- 
ica offers a free Writing Aptitude 
Test. Its object is to discover new 
recruits for the army of men and wom- 
en who add to their income by fiction 


ang ae writing. ле Writing Apti- N. l. A. TRAINING 
tude Test is a simple but expert analysis | 

of your ateni ability, зош powen of DOUBLED INCOME 
imagination, logic, etc. Not all appli- <, 

cants pass this test. Those who do are More than doubled 
qualified to take the famous N.I.A. ™J income since com- 
course based on the practical training Pleting the N. I. A. 
given by big metropolitan dailies. This Course. Extended 
is the New York Copy Desk Method, wring on commer- 
which teaches you to write by writing! ctal subjects, and 
You develop your individual style in- sales letters have in- 
stead of trying to copy that of others. «creased my income 
You "cover" actual assignments suchas sufficiently to sup- 
metropolitan reporters get. Although port comfortably my 
you work at home on your own time, wife and two sons 
you are constantly guided by experi in our own home.?— 
enced writers. It is really fascinating Harry A. Hunt, 1426 
work. Each week you see new progress. Beh dun San j dme 
In a matter of months you can acquire . C al | е 
the coveted ''professional" touch. — в 

lhen you're ready for market with 
atesty improved chances of making 
sales. 


Mail the Coupon Now 


NOTICE TO 
CANADIANS 


Newspaper insti- 
tute's operations in 
Canada have been 
approved by the For- 
eign Exchange Con- 
tro! Board and to | 
facilitate all finan- 
cial transactions, a 
Special permit has 
been assigned to 
their account with 
The Canadian Bank 
of Commerce, Mon- 
treal. : 


Writing Aptitude Test. It requires but 
a few minutes and costs nothing. So 
mail the coupon now. Make the first 
move towards the most enjoyable and 
profitable *occupation—writing for pub- 
lication! Newspaper Institute of Amer- 
ica, One Park Ave., New Yor 


(Founded 1925) 


Newspaper Institute of America 
One Park Avenue, New York 16, N. Y. 


Send me, without cost or obligation, your Writ- 
ing Aptitude Test and further information about writing for 
profit, as promised in Popular Science, January. 


Miss 


( Correspondence confidential. No salesman will call on you. ) 34-A-665 
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Copyright 1944, Newspaper Institute of America 


Buy War Savings Bonds and Stamps regularly. 35 


ТЕСЕ hose pe tapas {Пе È 


di 


“Pll show YOU 
how to make yourself 


COMMANDO -TOUGH 


...in double- 
quick time 


... OR IT WON'T COST YOU A CENT!” 
says George 4. Jowett 


WORLD'S GREATEST BODY BUILDER 


Let me prove to YOU that you can put inches of dynamic muscles 

на ги arms! Add incaes to your chest! Broaden your shoulders 
and power-pack the Zest of your body. I can do for you what I've 
done for thousands the world over, including many officers and 
men now in the U.S. and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 


rll Show You My Secrets Of Body Building 


i'll help you learn the ‘‘Progressive If you want a physique that will 


rower Method'' through which I re- inspire respect from men, and 
built myself from a physical wreck admiration from women... ACT 
to the holder of more strength rec- LIKE A HE-MAN! Decide at once! 


ords than any other living athlete 
or teacher! No matter how skinny 
or flabby you are, you can learn 
my methods right in your own home. 
Through my proved secrets I show 
vou how to сете vour power, 
Inside and out, until YOU are fully 
satisfied that vou are the man you 


The famous book, ‘‘Nerves of 
Steel— Muscles Like Iron'' will 
be included FREE! Priceless for 
the strength fan! Full of photos 
of marvelous power-bodied men 
who will show you what Jowett 
has done for them and how he 
can do the same for you. Reach 


t to be. *'The Jowett System,."'"' ' | 
c دم‎ е ет к= ا‎ por А . Grasp this Special Offer 
Atlantic City, ‘‘is the greatest in | - 
the worldt'' Mais in Institute of Physical 
PROVE TO YOURSELF 230 Fifth Avenue 


IN ONE NIGHT! 


Send only 25c for test Course, 
“Molding a Mighty Arm.'' Read it 
the evening it arrives— learn from 
experience the thrill you can glve 
your muscles! 


SEND FOR THESE FIVE FAMOUS Rooh 
COURSES IN BOOK FORM 
ONLY 25c EACH | 
or ALL 5 for $1.00 Free! 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 


| 4 zl 
MAIL COUPON NOW 


иен Institute of Physical Culture 


O Fifth Avenue, Dept. 361, New York 1, М. Y. 


George F. Jowett: 
by return mail, 
which I enclose ( 


New York 1, N.Y. 


This 


paid, the cour looks good tome. Send 
prepal the courses checked below, for 
. Include FREE book of PHOTOS. 

О All 5 courses for.... 81 O Molding Mighty Legs 25c 
Champion of O Molding a Mighty Arm 25c O Molding a Mighty Grip 25c 
O Molding a Mighty Back 25c (О Molding a Mighty Chest 25c 


П Send all 5 C.O.D. au plus postage.) No orders less 
han $1 sent C.O.D 


George F. 
Jawett 


(Print name) 
ADDRESS OO Н а-а ee ee ARES ARR ARARAA ERRARE Il 
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Every farmer, every 
lover of horsetlesh 


Should have a copy of it. This amaz- 
ing book tells how to know horses— 
how to break them — how to train 
them — how to make money as à 
master horseman, Write for it today 
— FREE, together with my special 
offer of a course in Animal Breeding 
without cost to you. If you are inter- 
ested in Gaiting and Ridi the 
saddle horse check here О Dot! loday—now. You'll | 
fever regret 


BEERY durus OF HOR SEMANSHIP 
Dept. 581 E = Pleasant Hill, Ohio 


Learn to Survies & Repair 
ELECTRICAL APPLIANCES 


Open your own electrical appliance service shop. Com- 
plete illustrated course covering house wiring, motor re- 
pairs, house appliance repair. Send today for FREE 
BOOKLET without obligation. 


PACIFIC TRAINING SCHOOL 
4701 W r Dept. AS-1, Los Angeles 6, Calif. 


6% GARDENING 


Prepare for the giant postwar home-building program. A 
thorough, interesting constructive home training for those 
who wish to become LANDSCAPERS, DESIGNERS, GARDEN- 
ERS, etc., for profit or pleasure. Write today for FREE 
INFORMATION without obligation to 
NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-1, 756 So. Broadway, Los Angeles 14, Cal. 


Splendid opportunities. Prepare in spare 


learn time. Easy plan. No previous experience 
| needed, common school education sufficient. 
pHO | Send for free booklet ‘‘Opportunities in Pho- 


tography’’, particulars snd тоон. 


at Hom Uaec Schoo ot Photograhy ,,, 


A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 
by Charles Carlson. The book ey re talkin king about! One of the 
most Informative boo of its k for bo student and pro- 
verser eee PEE, аг of and over 350 draw Es ам ow 

eve ове в 
eta studies o ONLY si POSTPA D (P an action 


HOUSE OF LITTLE BOOKS. 156-P Fifth Ауе., New York 


This new 128-page book, ‘‘Stammering, Its Cause 
and Correction,” describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering—succersful for 43 years. Benj. N. Bogue, 
Dept. 1869, Circle Tower, 


PS 4. Ind. 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy, modern, 
non-surgical treatment method. This marvelous 
treatment is completely explained in the 

linic's FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


WATCHES 


Prices—Nos, 1 & 2 Ladies’ and Gentlemen's 
watches. Swiss—Six Jewelse—$24.75, Fifteen 
Jewels—$29.50. Elgins, Walthams, Bulovas 
Gfhens etc.—Fifteen Jewels—$39.50, plus 10% 
excise tax SEND NO MONEY. Pay postman. 
- Money back if unsuitable and returned same day 
" — Remittance with order from outside 


NATIONAL GEM COMPANY, Post Office Box 
466, Department A.H.C., Chicago 90, Illinois, 
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THE GREAT FIELD OF OPPORTUNITY 
PLASTICS ENGINEERS AND TECHNICIANS. NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


| Today there's a big need in vital war production for those who 

THIS 15 YOUR are trained in Plastics. From one to a hundred articles made 

BIG CHANCE of Plastics must be supplied for every man in our fighting 

| forces. Start training now in Plastics Engineering, in spare 

time in your own home. Fit yourself for a responsible, well-paid position. Help 

to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials" will not 
play an important part. After the war many old materials, methods and skills will 
e replaced. Acquire the all-important “know how.” Be in a position to step into 


one of the key jobs. 


= Turn at least part of your leisure time into money. Qualify at 

YOU CAN LEARN home for a larger income in an interesting career. Build 

ЫДА Го. greater security for your future in a vocation that looms large 

prc on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. | 


It's easy to find out about Plastics training. 'To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to. success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 
step, the sooner you will ME * STUDY TRAINING SINCE 1897 
reach your goal and reap the 2 
rich rewards. Р; 


Ф 


| | w Take This First Easy Ste 
AMERICAN SCHOOL OFFERS > —— | y um 
COMPLETE TRAINING SERVICE CHECK, CLIP AND MAIL COUPON NOW 
IN MANY SUBJECTS u Ё 
You who have not completed high T | AMERICAN SCHOOL, Dept. G 146, Drexel at 58th, Chicago 37, Ill. 
school or have missed vocational train- i Without obligation, Please send FREE and postpaid, bulletin and details 
ing in college, and who cannot spare s'è _ Of the Subjects checked. | 
time to go away to school, can complete <q i славан ае R Accounting and ODrafting and Design 
your education in your choice of many Ol п Pede e ا‎ Сое Acconntind Садо [OSS 
Bubjects. Several of ao mm — m =! uL. Eug рза E Manu cturug Lan, School ing 
the coupon at right. eck the su ject ractica u g oo eepin r Con onin 
in which you are interested, fli your, U Û DAutomotive ^'^ Derivate Secretary» Genipbuiiding | 
name and address, clip and mail the | Aviation Drafting OSurveying © Topo-  DShop Manzgement 
coupon today. Zu А DLlAviation raphical Drafting OTool Making 
©. Я [Business Mngment (О5һееє Мега OBetter Foremanship 
ailway Training Pattern Brafting О Масһіпе Shop 
| - DElectrical Engineering Operations 
AMERICAN SCHOOL NONI uer eee ee aa Occupation. .... s 
| Adde aaa aaa aere Er a Ea Age... ccs . 
B Dent. C 146, Drexel at 58th Street, Chicago 37 Ё city................. SuSE 2507 санан mper: a 
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4 WAY S To Be 
Your Own Boss! 


NOW, more than ever before, is the right time to | 


start a small profitable business of your own... 
| or train yourself for a practical money-making 
trade in which you can be independent. TODAY 
take your first step, without cost or obligation. | 
Just mail coupon— and by return mail you will f 
| get full information on the courses listed here. 


watch and clock repairing 


LearnatHome— In YourSpareTime 


Prepareforahappyfutureof prosper- 
ity, security... and get n big-pay job f 
now. Fascinating, high-grade occupa- 
tion. You can EARN WHILE YOU LEARN. 
| Excellent field for part-time work at home. 


| Practical Course in HOROLOGY 


Thorough self-instruction training in 
| American and Swiss watches, clocks, 
Special sections on alarm clock repairs. 
Interesting. LEARN-BY-DOING in- 
e a method. Learn QUICKLY, 
_ ; No previous experience neces- 
gary. WATC 'HMAKING IS B ASIC T RAINING FOR AIRCRAFT 
INSTRUMENT WORK and other scientific precision Jobs, 
Amazing Low Price! Ө Money-Back Guarantee! 
Get into this fast-growing field NOW... big opportunity... don't 
delay. Mail coupon below for FREE information, No obligation. 


locksmithing and key making 
PRACTICAL UP-TO-DATE COURSE 


How to pick locks, de-code, make master-keys, 
repair, install service, ete. New, self -intruc- f 
| tionlessons forev ery handy man,home-owner, 
carpenter, mechanic, servicestation operator, 
fix-it shop, hardware dealer, gunsmith, 


53 Easy Illustrated Lessons | 
Low Price! Satisfaction guaranteed or 
money back, ALLG ..noobligation! 


SELF-INSTRUCTION COURSE | 
Teaches you the practical side of radio.., 
repair, adjustment, operation, alteration, 
trouble-shooting. No previous knowle йрке 
necessary. Largeclear illustrations, dia- 
| erams,charts,etc. G8 INTERESTING 
Lin STEADY WORK! Set up а radio 
a repair shop of your own—or prepare for 

3 % booming industrial electronics, Thisuse- 
ful, how-to-do-it course brings you all 
the fundamentals, including mathe- 
matics, review questions, problems, 
answers. Strictly up-to-date, Low 
price, "Cou pon below will bring 
vou full information you want 
immediately. Mail it in today ! 


Your Big Opportunity! 
34-lesson course on proved, tested, up- | 
| to-date, profitable methods. Amazing 

treasure-house of the best mail order 
plans and practices, How tostartyourmail 
order business on asmall one-man scale... 


how to keep it growing more and more prof- 
itable month after month. Money-making FACTS. V 
WRITE FOR COMPLETE DETAILS ON ANY OF THESE COURSES. Send 
Coupon for World-Famous Copyrighted Success-Catalog —IT'5 FREE! 


NELSON CO., Dept. 8A01, 321 S.Wabash Ave., Chicago 4, III. 


FREE details... mail coupon! 
NELSON CO., Dept. 8A01, 321 S. Wabash Ave., Chicago 4, Ill. 


Please send me—F REE and without obligation—illustrated Success- i 


| 
{ Cat Mon containing information about the course (or courses) I have 4 
ў checked below, Мо salesman will call. i 
П Watch and Clock Repairing. L) Locksmithing and Key Making. ! 
| © Practical Radio Servicing. Û Mail Order Business. mE 
- PEMEM EE 1 
JADDIUIESBSJ Ge ddnde Se m a - | 
qoo a a ee eT ee STATE ua H | 513 
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ATHEMATIC 


STUDY AT HOME 


A knowledge of mathematics is vitally necessary to everyone 
who wishes to get ahead in this modern day and age. This 
knowledge is absolutely essential in every branch of business, 
science and engineering. Training in mathematics is always in 
бетапа, =15 quickly recognized, and is gladly paid for. Now 
you can easily learn any branch of mathematics at home in 
your spare time by correspondence lessons. Send NOW for 
FREE catalog. 


AMERICAN INSTITUTE of MATHEMATICS 


Devoted Exclusively to Instruction in Mathematics 


6 Beacon Street, Boston 8, Mass. 


Inclined Men 


To Mechanically" 


AIR CONDITIONING 
кта ка ка — ND M oo 


Get ready for your share of the success many will 

enjoy installing, servicing and maintaining Re- 

frigeration and Air,Conditioning equipment, Get i 
‘practical training by home study balanced with 

actual Bide у using real shop equipment. U.E.I, established 
1927. Be the boss in your own shop or prepare for employ- 


f ment opportunities, Write for details TODAY. 


UTILITIES ENGINEERING 
Dept. T-3 1314 W. Belden Avenue 


DRAFTING 


Increased salary, larger трон ag a real career in- 
stead of just a job—these are be had by the trained 
draftsman. .S. makes the "e to thorough, practical 
training open to you. Check up and you'll find that nearly 
every “ір name'' American in engineering and production 
acquired experience at the drafting board. Many of them 
started by writing for the I.C.S. free booklet. Send for 
it today! It can be the most important act of your life. 


International Correspondence Schools, Вох 7601-L, Scranton 9,Pa. 


Learn TOOL DESIGN 


Qualify quickly as Machine or Tool Designer, through spare- 
time home study. Many making $100 to $125 a week. 
panding шашау calling for more y ied and tool E pmi haan 
than available. Rush name pal address today for facts on 
Machine or Tool Design. State 

Box 213, Ohio 


OHIO INSTITUTE OF TECHNOLOGY, 
ELECTRIC HEATING ELEMENTS . . . NOW YOU CAN REPAIR THEM 


5 Use Nichrocite Paste 


Г Homer overlap ends, apply Nichrocite Paste and 
| eR on current, Used by large utility companies, M 
1 Trial order, $1.00; 4 oz., $2.50; 1 pound, $8.00, 4 
; Advance ElectricCo.,Box861,Minneapolis, „Minn, = 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 1145 Art Instruction Bidg., Minneapolis, Minn. 
(Formerly Federal Schools, inc.) 


BOOKS FOUND FREE! 


W hat books do you want? 


Lowest market prices on all books. No charge for locating old books. 
HARD-TO-FIND or OUT-OF-PRINT 
New York City 3 


INSTITUTE 
Chicago 14, Ill. 


SPRINGBOARD 
TO SUCCESS! 


Greenville, 


SEARCHLIGHT BOOK CENTRE 22 East 17th St. 
"INI GIANT 
| ZIP INNIAS 


ender, Yellow, Rose,White. 
Dahlia-Flowered, 6 inches 


AY 


230 


б across, 3-ft. plants, easy to grow. 
Sn т ЕТЕ of seeds postpaid for 10е] 
b," Burpee's Seed Catalog Free-- 
all best Flowers and Vegetables 


E ATLEE BURPEE CO. 
Philadelphi 


Burpee Building, ia 32, Pa. 
(or) 513 Burpee Building, Clinton, lowa 


GIG 
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Before | took it | didn't know a note of music 
writes Miss Rosie Montemurro of Vancouver, B. C., Canada 

"Words cannot express my feelings tó the U. S. School of music. Be- 
fore I took your course I didn't know one note of music. Three months 
later I started to play for dances. It has a clear explanation in every 
lesson." Miss Rosie Montemurro. 


You, too, can learn your favorite instrument 
quickly, easily, for ONLY 7c A DAY 

This letter is typical of many we have from pupils. Thousands who 
didn't know a note are now playing their favorite instruments—thanks 
to this simple home study way to learn music for only 7c a day. 
Learning music this famous “Print and Picture" way is easy as A-B-C! 
No long-winded explanations. No tiresome exercises. You play real 
tunes by note right from the start. If interested, send for Free Booklet 
and “Print and Picture" Sample. Mail coupon today, to: U. S. School 
of Music, 81 Brunswick Bldg.. New York 10, N. Y. | 


See how easy it is! 
“My country "tis of thee, sweet land of liberty" 
Look at the music. 


The first note is 
"C". Follow the 
dotted line to the 
keyboard and locate 
"C" on the piano. 
Find other notes the 
same way. Strike 
notes as indicated 
and you'll play the 
melody of America. 


INDUSTRIAL 


Three months after taking your course 


| STARTED TO PLAY FOR DANCES ) 


U. S. School of Music | 
8! Brunswick Bldg., Mew York 10, N. Y. | 
Please send me Free Booklet and Print and Picture 
Sample, 1 would like to play instrument checked below. | 
Piano Saxophone Clarinet 

Guitar Trumpet, Cornet Tenor Banjo | 
Hawailan Guitar Modern Mandolin 

Violin Elementary Practical | 
Piano Accordion Harmony Finger Control | 

Have You 
CIE а ERES WE a m a CER Instrument?...... | 
PT MET CQTNCLTTTTITTTT TNT ——————— SPS j 
THE AA ERAI Few eR wr ac dw RE Rot р Hint. Ыы TAT 2 | 
Sure Je—Stiek Coupon on Penny Postea d 


Revolutionary —Amazing. Industrial Electronics is revolu- 
tionizing production processes of all kinds. Wheels turn or 


stand still at its signal. Lights go on or off at the flick of its 


ELECTRONICS 


sensitive "fingers". Giant printing presses, shears, 
presses, and the like, are absolutely controlled by it. 


punch 


Going to Town. With ability to do all these things and more, 


Grow With America’s Great New Industry 


is it any wonder Industrial Electronics is forging to the front 


by leaps and bounds? All the big industries are opening wide 


Get hooked up with the newest and perhaps the 
fastest growing industry this country has ever seen. 


their doors to it. Why? Because this amazing new force cuts 
costs tremendously. 


Trained Men Are Needed — to install and service this In- 


Electronic detector здар motor if any one of 500 threads bos bs 
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dustrial Electronics equipment. In fact, right now there are 
not nearly enough such trained men. And thousands upon 
thousands more will be needed after the war. 


Train for a Key Job NOW. Yes, get ready NOW. Be among 
the first to land a key job with top pay in this exciting new 
industry. This institution, a 
home training, will give you the “know-how” you need. Our 
methods must be right, for during the past 5 years we have 
been training men and women in fine precision work for the 
Army, Navy, and Marine Corps exclusively, under Govern- 
ment contract. 


ioneer in practical technical 


We Will Train You in Your Spare Time. We will train 
you at home in your leisure time, or in our big Chicago shops, 
or combine both methods. No advanced schooling or pre- 
vious experience is necessary. Our methods are geared to the 
man who must work for a living. They make everything sim- 
ple, fascinating, easy to grasp. Get the facts. Write for full de- 
tails TODAY. 


INDUSTRIAL TRAINING INSTITUTE 


2130 Lawrence Ave., Dept. P2A, Chicago 25, Ill. 
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NEW JUST OFF THE PRESS 


ELECTRICIANS 


HANDBOOK 


| A Book Every Electrical Worker Needs 


Here’s a BRAND NEW, up 
to the minute Electricians Handbook. 
A book electrical workers need for reference on the 
job. Over 5,000 electrical facts — wiring diagrams 
— essential electrical formulas == latest code rules 
tables, charts, and wiring methods. Includes Industrial 
Electronics data. A PRACTICAL BOOK EVERY ELEC- 


TRICAL WORKER CAN USE EVERY DAY. Pocket size, 


flexible leatherette cover to stand every day hard usage. 


Electricians Handbook 


7. | book electricians have been waiting for 
:| —350 pages "chuckfu 

eR / 2" ABLE "ELECTRICAL: DATA that can 

Bi 4 à ge earn its з smali cost many times over. „нев 


The QUICK Way 


To get ahead in Electricity NOW and in 
the future you should know ELEC- 
TRONICS, Itis the big pay field for Elec- 
trical workers, Coy ne's new 400 page k 
— just off the press is especially writ- 
ten for busy electri cians who want 


$2.75, 


See this book FREE for T days. Itsa 
lI" of YALU- 


To BIGGER PAY 


-> practical on the job” simplified elec- | 


i 62 1—18 a practical book written for 
a ~~“ practical men. Electricians should find 

i “this book a “GOLD MINE” of EASY TO FOL- | 
LOW electronic data. Priced at only $4.95 — pay- 
" able after 7 days’ FREE inspection. 


ы IER 


» po See both of these books FREE for 7 days. Here's 
my offer. I'll send either or both books to you fcr 
* 7 days’ inspection at my expense. If you decide 
уоп don't want the books, send them back and 
s youowe nothing; if you keep either or both yon 
D x .4 can pay as outlined in the coupon. Don't delay ! 
ЖТ = SUPPLY LIMITED due to paper restrictions — 
send that coupon NOW! 


COYNE ELECTRICAL SCHOOL 


Н. C. LEWIS, President Î 


Ju 


(AL 


g 500 S.Paulina St., Dept. 15-R7, Chicago 12,111. 1 
i Send me the books checked below on 7-day free trial. I'll either | 
return them in 7 days or pay for them according to the plan I 
J select as outlined below. a ENT 1 

mier ne Electricians Handbook: PECIA үү ед. ; 
p 1 Volume. Price $2.75 after 7 days If k PA k 6 
| E examination. уса веер both boo 5 B 
ў [] Electronics for Electricians and daré Rod vm S month- 
Radiomen: 1 Volume, Price $4.95 ly anti 18090 is paid. i 
after 7 days Free examination. | i 
ў ia iii vem ныны ашыны ds a b d mn be wei p ik à 
Я EERE LL ds RL ت‎ t НИНАНЫ pa wo a á 
| сту. ZONE . STATE. а D 
[]l1f you want books sent C. О. D.—you pay postman cash price { 
й (shown above) check here. Same ю% satisfaction guarantee, os 
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SEND NO MONEY 


-{tronicinformation. Thisisnotext book | 


r 


—— ины отш - 


‚ designs in 


PRINT ANY PHOTO jj 
on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to repro- 
iue any snapshot you have on to station- 

handkerchiefs, ties, scarfs, etc. Won't 
was off. Won't hurt - negative or fabric 
it's used on. Personalize your belongings! 
An ideal gift. Complete outfit with full col- 
ors included, enough for 100 he aly 


$1.00 postpaid. Sent C.O.D. for $1.21. 
CHRISTY PHOTO SUPPLY 
Dept. 421 — 2835 N. Central, 


"100 5! H F Е ст Y 


Chicago 


HAVES)’ oeri 


SATISFACTION GUARANTEED OR YOUR MONEY НАК 


MASTER HONE puts a perfect 
edge on used blades in a few 
seconds. Made of special 
composition — the original gv / 
safety razor hone — no other STE pa eM 
like it — over a million sold. _ — ON E> 

50c each postpaid in О. 5. and Canada, or send 
$1.00 for 3 (No COD's), Write for quantity prices. 


WISCONSIN ABRASIVE COMPANY, 521, Milwaukee 11, Wisconsin 


MONEY IN RABBITS-CAVIES 


А WE BU pat you in touch with other markets. 
i og and copy of magazine 10е. Or send 

РОМ 25cforBook Catalog an Price List and 3mo.’s Subserip- 

EN" tion to the AMERICAN SM STOCK FARMER. 
:av55, 


®  nUTDOUR ENTERPRISE CO., PEARL RIVER. B. Y. 


QUICK PAIN RELIEF 
Fairyfoot quickly relieves terrible 
stinging itching bunion pains .. 1 
Swelling goes down, — No special 
shoes. Apply soothing Fairyfoot 

and get blessed relief quickly. 

Е REE SAMPLE.—Write Today! ` 

It's Free. No cost to you. 


FAIRYFOOT, 1223 Se. Wabash, Dept. 3391, CHICAGO 5, ILLINOIS 


` JOKE BOOKS 505 


ADULTS 
The kind they like. You will be both a 


Riot and the Life of the Party with a set 
of these pocket size Joke books, 


They are 
full of Entertainment, Fun and Humor. A 
special assortment of 12 books all different 
for $1.00. Print name and address, send 
cash or stamps to: 

TREASURE NOVELTY CO. 
72-Sth Ave., Dept. 1412 N. Y. 11, N. Y. | 


=> WINDOW SIGN LETTERS 


o | 
b un р For Store Fronts and Office Windows, Anyone can put 
=) them on. Samples furnished, Imitation gold and silver. 


METALLIC LETTER CO., 441 N. Clark, Chicago 10 


her Desi 


Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un- 
breakable! For Colt, Smith & Wesson, Hi- tana 
Ortgies, Luger & Mausers in a wide choice of beautiful 

vory, pearl, ун onyx, etc, Low prices. FREE 
CATALOG 


. Dealers Wanted. 


SPORTS, INC.,(Mfrs.) 2850 N. Clark St. »Dept. S-1, Chicago 14 


SIGNS EASILY «xo EXPERTLY 


PAINTED - "LETTER PATTERNS |‏ ا 


SHOWCARDS Saudade ТД 


CHICAGO 51, itk. 


— 


سڪ 


PREPAR 


Plastics, already proved in war, demonstrate their 
many advantages and varied uses. Now the plastics in- 
dustry looks forward to the postwar period when they 
will be used in countless new ways...improving old 
products, creating new ones. A growing industry needs 
men to grow with it. That's why plastics offer remark- 
able opportunities to persons of ambition and foresight. 


LEARN AT HOME- You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 


FASCINATING COURSE- The lessons are readily 


grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, "Plastics 
Trends," keeps you posted. on new developments. 


ARE GOING 
PLACES! 


т = 2 * i - 1= Ci E zs 


E NOW ro GO ALONG! 


COMPREHENSIVE- Learn the various phases of 


plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS —The Plastics Institute is 


America's oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field. 


START YOUR FUTURE —TODAY ! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off! Mail today! 


Dept. PS-1, 122 E. 42nd St., New York 17—Dept. PS-1, 221 N. La Salle, Chicago 1—Dept. PS-1, 186 5. Alvarado, Los Angeles 4 


SPECIAL RATES FOR SERVICE MEN 


FREE BOOKLET 
Send For If Today! 


"h КЕТА, ! 
i 6-1, 


-— 


ЕРА 


| Plastics Industries Technical Institute Mail in Envelope or | 
| 221 М. La Salle St., Dept. PS-1, Chicago 1 paste on penny postcard | 
| Gentlemen: Please send me the booklet “World of Plastics" and information | 
| on your training program. I understand there is absolutely no obligation. | 
ЭЛИ IEEE — —' €— Occupation..................... sone | 
| JIFBBE eic cc ac OR AO A RR ATRESIA Аде.................. | 
| City............... see — EM C^ ۸ US ee i 
| Г] Veterans: Check here for information about GI training privileges. i 

[] If under 18: Check here for special booklet. 1 
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Make Your Own Post War Plans NOW! 
Get Started QUICK in | 


а СООР РАҮ JOB! l- ЖҮ?) 
Plan now for a better job and more pay as PREVIOUS EXPERIENCE 
America Changes over to peuce-time production, NOT NEEDED 

Drafting is the бен --пом bigger than ever be- 
Lore, And countless thouadands of draftsmen and 
designers must come first-- before new produc- 
tion can begin, Get into Drafting, Engineer 
Dube will train you at home In your spare time, 
You'll get experience on actual work-—the same 
kind of jobs you will do for the best paying 
firms. You will be trained until you are com- higher education 
petent, experlenced, and are actually holding a should not hold you 
Position that will bring advancement and pay back, Low cost—and 
raises as deserved, Write today for detalls. monthly payments if 


I train you through 
Practical jobs and give 
your experience as a 
reference to employ- 
ers when you becume 
competent, Lack of 
previous experience or 


—ÜÜ desired, Write today 
WORKING TOOLS FURNISHED for illustrated book 

i a 8. н 

Professional instruments, drawing salesman will call. 
table and other tools included and Glve your, age to get 


sent when you start, 


reply, 


Engineer Dobe, Div. 21 Libertyville, 111, 


Send me the Vital Facts on Drafting and Industrial Designing. 
your FREE BROOK and advertised list of positions for Drafts- 


men and Designers, wanted, 
ho) ee жалата аа жыка a oW аа ааа OR аа жалка а Аре ; 
Address * 5» à& 4 5 & к & Ht d b àb Û © d + i & & FF а à fiat GE d à 5 оа À à ае = 


5 B  à& Bo 


arse this 

Profitable 

Profession 2*8 
IN 90 DAYS 


AT HOME = 4 
Мопеу- Maki с - 
to Men and Women, 18 Open 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single duy giving scientific Swedish Massage and Hydro-Therapy 
treatments, 'There is big demand from doctors, hospitals, sana- 


Te 2 


turlums and clubs, Graduates earn large full time incomes from 
these or in private practice in their own offices. 
money from home treatments given in spare time. 
teresting, 


Others make good 
Learn this in- 
money-making profession in your own home, through our 
home study course, Same instructors as in our 
nationally known resident school You can win 
independence and prepare for future security 
by qualifying for your Diploma. Course can 
be completed in to 4 months. Many earn 
while they learn, Begin your training at once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massuge now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. 
ای ا ا ج‎ E ا ت ا‎ GSE em fe 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. 570A, 100 East Ohio St., Chicago Il, Illinois 

Please send me FREE and ‘postpaid, Anatomy Charts, 32-page 
Booklet and complete detalls on Homo Training. 


DOO E A a BON IU EET 
WT. з, a a کو ا ج‎ D АИ IS GT a ran aai ت‎ ВД 
Ci isse casxind c PIN E OPEL РА seat ын Boll: eo asc uad sU ox 
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YOUR OWN 
TRACTOR 


FROM OLD 
AUTO PARTS 


Now anyone ean build a 
strong, durable, all-pur- 


tractor posetractoratlowestpoa- 
was built sible cost. Easily handles 
from our plans. plowing, cultivating, 


hauling and heavy farm work. Our proved working plans make 
itaimpleto build, Large???’ x84" drawings give every construction detail, 


SEND ORDER TODAY. боео instruction 
book, only $1.00 postpaid. Money - back guarantee. 
. SCIENCE AND MECHANICS, 154 E. Erie St., Dept. M-162, Chicago 11 


INDIANA TECHNICAL COLLEGE 


Engineering B.S, degree in 27 months, Aeronautical, Chemical, Civil, 
Electrical, Mechanical and Radio Engineering, Gort, upproved 
for G. I. Hill, Prep courses, no added cost, Large industrial 


remer. Ean living expenses, Enter March, June, Sept. and Dec. 
Catalog. 615 E. Washington Blvd,, Fort Wayne 2, Indiana. 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
arent to 3 years’ college radio wore. All expenses low. Co- 
nt tara Catalog upon request. 


RAD E О : ENGINEERING, Broadcasting. Serv- 
48 weeks' Engineering course equiv- 
paraiso Technical Institute. Dept. 903 Valparaiso, Ind. 


"TX PS YOU wv | Pad SUCCESS а. 
It's яо important to write a good hand for business and social auüvancement, 
Pour Illegible penmanship often causes costly errors and marks rou for fall- 
ure, Why write a poor hand? It's so easy to learn at home in spare time, 
Write for our new free hooklet today, If you wish. send lle for a репро 
sultahle for shaded writing and your name beautifully written . 
In Husiness THE TAMBLYN SCHOOL OF ENMANSHIP 
Since 1895 H-439 Ridge Bldg., Kansas City, Mo., U.S.A. 


2 Learncartooning! Completecartooncourse-hundr eds 


of illustrations. etc. will show уоп һом, Foralimited 
time weare gellingourcartoon courses foronly £1.00 
postpald. Rush dollar or money order to Hartman 
Studios, 2438 W St., Lincoln 3, Mebraska. 


It's a lot of fun making 

things of your own, This book 
has been written for those who 
have the desire to make things, 
Here are more things to make 
and do than have ever before 
been crammed into a single 
volume at this low price. From | 
a simple metal ash-tray to a 
9x12 hooked rug, HUNDREDS | 
OF PROJECTS are explained 
—with tools and equipment 
needed, simplified working 
drawings, pictures and step- 
by-step Instruction that makes | 
it easy to turn out finished 
handicrafts that everyone will 
admire. All in this 124 page, 


Creative 
HANDICRAFTS 


Complete information and instruction on: 
*POTTERY Ж METAL CRAFT 

ж WEAVING — X LEATHER CRAFT 
* DYEING * BLOCK PRINTING 
*BASKETRY Ж WOOD CARVING 

* BOOKBINDING * RUG WEAVING fascinatingly exciting book, 


Sent postpaid for $1.00: or c.o.d plus postpaid. Money back 
guarantee if not fully pleased, Write now, 
jt. CH, New York 6, N.Y. 


Knickerbocker 120 GreenwichSt., 


BACKACHE, 


LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


If backache and leg pains are making you miserable, 
don't just complain and do nothing about them. Nature 


may be warning you that your kidneys need attention, 
The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. 
If the 15 miles of kidney tubes and filters don’t work 
well, poisonous waste matter stays in the blood, These 
oisons may start nagging backaches, rheumatic pains, 
eg pains, loss of pep and energy, getting up nights, swell« 
ing, puffiness under the eyes, headaches and dizziness. 
Don't wait! Ask your druggist for Doan's Pills, 
successfully by millions for over 40 years. They give bap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from the blood. Get Doan's Pills. 


POPULAR SCIENCE 


Learn by Doing? 
Use real Radio 


Equipment Furnished 
with your Course 


. Experience 
i5 the best 
teacher. You 
learn by CX- 
perience with 
the exclusive 
National 
Shop = Method 
eo f Home 

Training-—actually 
build many circuits and do experi- 
ments with the bir kits of standard 
radio parts included in your trains 
ing equipment at no extra cost to 
you, 


Build a superhetcro- 


dyne receiver, Make 
tests and conduct exe 
periments that show 


you the why and how 
of electronics. Build 
an audio oscillator, 
signal fenerators and 
other instruments with 
the parts and supplies 
included in your course, 


"F.M." Means Future Money 


Frequency Modulation (F.M.) ishere 
to stay. Thou- 
sands of F.M. 
licenses have 
been granted by 
the government 
F.C.C. all over 
the country. 
Learn what this 
means to you, 
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Get 
Get your 
SERVICE 


ready for TELEVISION. 
share of the RADIO 
Business, Here is a 
sensationally improved way for 
you to get the right training— 
a thoroughiy proved system 
whereby you study in spare 
time—odd hours, even minutes— 
and have the advantage of actual 
bBhop experience behind you. 

This exclusive shop method of 
home training comes to you rirht 
from one of the world's greatest 
vocational educational centers— 
the resident training shops and ex- 
perimental Iaboratoriesof National 
schools, It is the sound, practical 
training based on actual experi- 
ence of qualified instructors and 
engineers who have prepared 
thousands of National fraduates 
now employed in the radio in- 
dustry. 

It is wup-to-date—matches the 
progress constantly being made 
i modern radio, television Arni 
electronics, It is time tested. 
National Schools has been train- 
ing men for higher pay and 
greater opportunity for more than 
a third of a century. Fill out and 
mail the coupon below for details. 


Shop Method Training Wins Good Jobs 


“My latest offer 
vas $5,500.00 as 
Radio Photo Engi- 
neer , .. but I'm 
doing well where I 
am now engaged, I 
am deeply inde bted 
to N ational. 
Joseph Grumich, Lake Hiaw atha, 

New Jersey, 


“рие to my train- 
ing nt National I 
was selected to in- 
Struct in the labo- 
ratory work of Navy 
and Marines 
RK. It, Wright, Black- 
foot, Idaho, 


Na- 
tional offers the best 


“Т believe 


course to be had. 

e. » Keep up the 
rood WOrk.''—O. K, 
iver, W ashington, 
D. C. 


Read what hundreds of other 
enthusiastic students have writ- 
ten about National Training. 
Send in your coupon today. 
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SHOP METHOD HOME 


Be Sure in Post-War 


Now, right now, is the time 
to prepare for SUC- 
CESS AND SECUR- 
ITY in the rrent ex- 
pansion after the 
war. The field is 
wide open, Trained 
men will get the 


preference in the 
broadcasting sta- 
tions —in industry — 
will mak® quick 
progress with smal] 
capital in their own 
business, Soldiers, 
sallors and marines 
make use of your 


free time to get 
ready for the fu. 
ture, Study while still in uni- 
form, Thousands of men in the 


armed forces nave trained at Nā- 
tional Schools under U. 5. Сом» 
ernment sponsorship. 


See for Yourself 


Now, right now, is the time 
to grasp the great opportunity of 
today—a successful career for tū- 


d гоу, Get into the biz money, 
apid advancement, a position of 
im portance. А BUSINE Es OF 
YOUR OWN, The industry is cry- 
ing for trained men everywhere, 
A rapidly expanding business— 
probably the greatest in indus- 
trial history—holds out the prom- 


ise of m rich future—prosperous 
security. But to win rt vou must 
be ready, Well-trained men ONLY 


are wanted. 


NATIONAL SCHOOLS J+ 


LOS ANGELES 37, CALIFORNIA E$T.1?05 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION | 


National Schools, Dept. 1-PS 


Sample lesson of your 
on me, 


course, 


ADDRESS 


NAME... cceeseseaeeeenaeneneeseseecoeseeena 


LER E ышташат VOR i a ee ee aera а ета аны 


Include vour zone number 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


TRAINING 


Examine the National Shop Method 


Training carefully. Be 
Study the lesson we will 
No obligation of any 


of Home. 
vinced, 
vou FRE Б, 


con- 
send 
sort, 


Fill out the coupon and mail it today. 


BIG. BOOKS 
Learn for yourself just how easy 
this SHOP METHOD HOME TRAINING gives 
you the practical, down-to-earth 
experience you can never get 
from theory alone. 


4000 South Figueroa Street, Los Angeles 37, California 

(Mail in envelope or paste on penny post card) 
Mail me FREE the two books mentioned in your ad including a 
I understand no salesman will call 


AGE. sesceess 


*& s à m m & mà à à E mà m " " m m m à à 5 m M M E m m à eee ee eee ee 8994995 
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STATE. s s «x m». гт эв ва ё 


FREE! 


for a creat 
future in | 


Н. C, LEWIS, Pres., 
COYNE ELECTRICAL SCHOOL 
s 500 S, Paulina 5t., Dept. 15-4H, Chicago 12, Illinois. 


Send FREE BOOK, 


| Learn- -by- Doing” on Real Radio Apparatus! 


Prepare for a great Peace time fu- 
ture and a good job in Radio- 
Electronics now. Coyne "LEARN 
BY DOING" training covers latest 
developments in this field. Prepare 
quickly, easily. Fascinating well paid 
work in maintenance, installa- 
tion and servicing Radio-Elec- 
tronic equipment. 


If you have an all-around Radio- 
Electronic training, there are 
great opportunities for you. . 
Tremendous expansion in Radio- 
Electronics, Frequency Modula- 
tion and Television predicted after 
the war—a world of new opportun- 
ities. Get ready for a Peace time 
future and a £ood job NOW with 
practical Coyne io Training. 


Many Branches If You 


Have All-around Training 
Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for unlimited o OMICS. to, 
in RADIO-ELECTRONICS, to- 
day's fast-growing field! These pic- 
tures show only a few of the big een 
for trained Radio-Electronics 


Don't let lack of mon e hold ns 
back. You can GET TRAINI 
first—then n рау і your tuition IN 
EASY MONTHLY PAYMENTS 
STARTING 60 DAN S. AFTER 
YOUR TRAINING PERIOD IS 
OVER. I also help you get part- 
time work to help pay living ex- 
pensai while training if you need it, 
p.e уса 14 Lifetime Job Service 
yne graduate. 


SEND FOR FREE BOOK 


ron carn Dip with big pictures of 

y Sh hops—íacts about your future. 
Mail coupon now. No obligation. 
No MPO bin rs ^d today! 


RADIO -ELECTRONICS “DIVISION 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 15-4H, Chicago12 
We have facilities for men 
with physical disabilities. If 
vou have a physical disability 


| of any kind write me when | 
you send the coupon. | 


Radio-Electronics Div. 


"Your Future in Radio-Electronics'" 


and details of easy "Pay-Af ter-Graduation'' plan. 


"» & P P B M T? P" 9" FP 3 T €? B P P P y T" EN B B гҥт Pb B TY P P BP ш 4 1 


MAGIC LIQUID MAKES 


PHOTOS APPEAR 


On Ties, Scarfs, Purses, Letters, Personal Cards, 
etc. Rub a little liquid on cloth, leather, paper, 
wood. Like magic see photo appear on material: 
all in 2 minutes, in broad daylight. Use any 
negative. Won't wash off. Can't harm nega- 
tive, Wear Sweetheart's picture on tle, scarf, 
handkerchlef, Pfit your photo in natural life- 
like colors on stationery, personal cards. 
Complete set Includes liquid for 100 photos. 


NOW ONLY $1. 0 Postpaid, or $1.29 


C. O. D, (Canada 
$1.50 money order only, No C.O. D. 8.) Satis- 
faction positively guaranteed, Rush order to- 
day for the original complete Magic Liquid 
Photo Printing Outfit, 


L &*M MFG. Co., 229 W. Breckinridge, ty 4 

Dept, 372, Ka 372, Louisville 3, Ky. 
Sturdy steel construction for lifetime use. Adds, 
subtracts, aids multiplication, Capacity 999,- 
999.99. real machine—guaranteed 5 years. 
Thousands of satisfied users, Send name and 


address. We ship immediately. On delivery, 
pay postman $2.50 «(plus C.O.D. and postage 


$ 50 charges). If you send $2.50 with 
Free Y order, we pay postage, Leather- 
Trial — tte case 25e additional. our 


money back after 10 days’ trial 
if not satisfied 


TAVELLA SALES CO., 21-RA West Broadway, New York 7, N. Y. 


you can be a well-paid 


ACCOUNTANT! 


Accountants are well paid and in demand. World-famous 
1.С.5. shows you how to join them. Wide varie of 
Courses .individually tailored, For men or women with no 
previous experience. For those already in accountin In- 
struction papers by well-known Professors of Accoun incy, 
Certified Public Accountants. Excellent p Don for 
C.P.A. examinations. Home study . rapid 
progress. Write for free booklet CAELI ag full ЖЕМ... 


International Correspondence Schools, Box 7604-L, Scranton 9, Pa, 


STUDY AT HOME 


With A Chartered Educational Institution 
Men with legal training win higher po- 
sitions, larger earnings, and are bigger 
successes in business and public life, Op- 
portunities NOW greater than ever before. 
Complete course includes 21 college grade 
textbooks. Send for Catalog. McKHKinley- 
Roosevelt Incorporated, 4610-LB, 
Sheridan Road, ti‘ Sheridan Road, Chicago 40, Illinois. 40, Illinois. 


r VOICE, 


` Results GUARANTEED 


| We build, strengthen the vocal organa-not with singing les- 

^ sons—but by sound, scientifically correct silent and vocal ex- 

ercises and absolutely guarantee gompiete satisfactlon with 

reunits, Write for Volce Book, EREE . Sent to no one under 17 
s old unless signed by paren 

PERFECT VOICE INSTITUTE, Studio 1361, B4 E. Lake St., Chicaga, 1, In. 


The SUPER SYSTEM 


of Natural Physical Training builds 
health and strength. Send for my 
free booklet ‘‘Building A Better 
Body". 


HARRY GOOD, 3261-$ WATSON RD., ST. LOUIS 9, MO. 


LEARN MEAT CUTTING 
At Home — In Spare Time | 


Prepare for a REAL opportunity NOW —and for even 
greater opportunities when war is won! Thousands of 
Meat Cutters, Clerks, Apprentices, Managers, In- 
spectors, Supervisors, etc., needed by .Meat Stores, 
Super Markets, Packing Houses, Processing Plants, 
Hotels and Restaurants, Whether you are a beginner 
or experienced you can learn easily and quickly AT 
HOME how to develop and use your REAL ABILI- 
TIES as Meat Cutter, Market Manager or Market Owner, Know how to figure 
percentage- CUT MORE PROFIT-merchandise,. Be an expert Meat Cutter 
and get the extra earnings of an expert, Make more money 1n a store of your 
own, Instructions based on 30 years experience and ''Learn By Doing'' train- 
ing methods used at National's famous Resident School of Meat Cutting. 
GUARANTEED, Endorsed by leading meat men. Diploma, This vital field 
pays better NOW than ever before—and at the same time offers you security of 
a peace-time future. Investigate! Send for FREE bulletin today! No obligation. 


National School of Meat Cutting, Inc., Dept. 026, Toledo 4, Ohlo 
Send me your FREE Bulletin, (No Salesman Will Call) . 


TE work in I own my I know nothing 
| H a market, own store. | about meat cutting. 
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MAKES PERFECT CIGARETTES 
EVERY TIME! With Factory Uniformity 


Works like magic! No tapes! 


Nothing to get out of order. © 
Beautiful transparent plastic and «| 
metal Entirely NEW їп prin- Be 
ciple and operation. SAVES 75 50 xe 
OF CIGARETTE COSTS! Use ъъ 
your favorite cigarette or pipe ө 
tobacco. Buy for gifts. For boys X^ 
in the service, 2 < 
GUARANTEED = 


. in Every Way 


| ORDER NOW! 


420 KENILWORTH AVE. | 
DAYTON 5, OHIO 
MONEY- 


LEARN maxine CARTOONING 


IN SPARE TIME — by Easy Picture Chart Method ^ 
Same Simplified Method that has helped train creators of 

Terry & Pirates,'' ''Freckles,'' ''Qut Our Way,'' Win- 
nie Winkle, '' ‘Бераг Fellers,'' *'Бігапре As It Seems,'" « 
"The Nelghbors,''" and many others. Earn while learn- 
ing. Send 10c for Picture Chart (to test your abllity). 
and full detalls. (State age.) 


THE LANDON SCHOOL Dept. 4521, Philadelphia 1, Penna. 


Learn REFRIGERATION 
and AIR-CONDITIONING 


ARE YOU HANDY WITH TOOLS? 
Exceptional opportunity for men of all ages up to 60. 
The demand for repair and service mechanics in both 
REFRIGERATION and AIR-CONDITIONING is acute 
and will continue after the war. You can easily and 
quickly— 


Learn to Be a Service Mechanic 


at Home or in Our Shops 

Our practical, thorough course is easy to grasp and 
can be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools ЇЙ garage or basement. Open up 
your own shop or take a well paid job in this active fiel 
Write for free booklet 


START today. No obligation Te 
| YOUR OWN | whatever. SCOB jJ irte 
REPAIR SHOP 


MAIL COUPON TODAY 1B) ul 


Mechanics Training School——_— | 
4701 W. Pico, Dept. 5-2, Los Angeles 6, Calif. Ч 


Dear Sirs: Please send me, without obligation, your 
free catalog and full details. 


Name. - 

Address - 
A "алла nr 

City State 
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JACK DEMP- 


"SE consider 


round physi- 


(Ims 


s IOE BONOMO - 


Master Builder aam. 
of Men, show FE SAX 
YOU how to build 
YOUR BODY into 
MEAT and MUS- 
CLE; and your 
MUSCLES into 
SPRINGS of 
STEEL, 


) 
All my life I've beeh building big muscles and powerful bodies 
out of scrawny little ones. I've done it for thousands with my 
Power-Plus' Method, the most original System of Physical De- 
velopment ever devised; the system that “Proves It With Re- 
sults'"! I'm so sure I can do it for you that I offer my MONEY- 
BACK GUARANTEE! Let me give you the build, strength, energy, 
vitality you want. 


Send NOW for this Amazing, Complete 
3 WEEKS “POWER-PLUS” SPEED COURSE 


in muscular development for 


ARMS, SHOULDERS, CHEST, BACK, LEGS 


Covers every part of your body inside and out. 
Gives you strength, build, speed and endurance. 
18 daily work-out charts, 91 separate Photo- 
Instructor illustrations, 22 sheets of instructions 
showing how to do the proven ‘Power-Plus’ Muscle 
Builders. 3 illustrated Body Fact Lectures and 
more, Packed with facts about your body, in- 


E cluding diagrams of muscles, nerves, 
organs. $5.00 value, but it's yours 
now, complete for only 97c and a 3c 
stamp (or send $1.00 cash, money- 
order or check), or I'll send com- 
plete course COD. Pay postman 97e = 


SEY says: 


our course 
tops for all 


cal develop. Plus postal charges. АСТ FASTI 
ment’, ip and m coupon ^ | 
р pon to me TODAY „BER N ARR, 
For Qu ick Action ! says: 
"Your aston- 
Strong men ACT, but as an ins { s h in 
ducement to urge you to act fast, if you send cou achlevemen 
at once, I'll send you my famous P.D.Q. Test Dozen. places you at 
Find out how strong you really are! RUSH COUPON the head of all 
TODAY. [our compet- 
ors. 


JOE BONOMO, Dept. 502-B 
1841 Broadway, Mew York 23, N. Y. 


H 
В Joe Bonomo, personal 502-B i 
Ш Bonomo Culture Institute, 
— 1841 Broadway | | 
" New York 23, N. Y. E 
ir Joe: That's what I want—fast action! Rush me quick, E 
: my complete З weeks 'Power-Plus' SPEED COURSE. Include ш 
- FREE your famous P. D. Q. Test Dozen. s 
I O I enclose $1.00 O cash, O money-order " 
B п Send COD, I will pay postman 97c plus postal charges. - 
| 
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' SUCCESS! 


“8 * HowtoGetAlong inthis World 


Hero, aere, together for the first time, 
| wisdom on how to 
live оону, guccessf e» » how to handle 

make money, be happy. Written out 
0 e A experience by th the best brains of man- 
| kind... during the past four thousand years! 

! pe the point, workable instructions on getting 
ahead. Only $1. Included are lessons on how te use these quotations 
in your dai y life. Clip and mail coupon below for FREE details today. 


COMBINED WITH 
Practical Mechanics Sim 


Bea’ “master mind." Learn howto juggle figures dobaf- 
fling tricks with numbers, Add long columns of figures 
this lightning-quick, short-cut way. Multiply 4 figures by ' 
4 figures without old-fashioned multiplieston. ere are еей X == 
speedy, simplified systems used by stage''wizardg,'' exs 


О 
ert accountants, engineers, '$1. Course includes Y 
illustrations, problems, answers. Mail coupon below! + % 


7 SUPER JU JITSU 


Now.. get tough DOUBLE-quick! 
Fearnoman. Thebiggerthey comethe 
14^ hardertheyfall. Super JuJitsu із easy 
Mew) tolearn. Bigillustratedself-instruction 
у course shows you how to disarm, dis- 
cL 9 able and capture &n armed attacker — 
7 with only your barehands! Get amaz- 
ing details atonce—mail coupon below. 


HOW to PERFORM for FUN el MONEY 


Mystifying stunts made easy. Secrets 
of magic revealed in new illustrated 
course. Teaches tricks with coins, hand- 
kerchiefs, balls, ropes, etc. Shows you 
how to protect yourself from card sharks 
... their card manipulations exposed! Get 
the''inside" information on baffling stage per- 
formances. Learn how to be a magician and en- 
tertain friends. Mail coupon for FREE details. 


T i; HOW TO ҢҮ PN OTIZ 3 


{ Amazing lessons in simple, easy to understand 
p guag . Howtoselect asubject—how to hyp- 
о y telephone — how to make money 
fromhypnotism—mentaltelepathy—stagehyp- 
notism—self nosis, how to use modern hyp- 
notismtoconquer inferiority complex,timidity, 
b ee | ete. Clear helpful pictures show operating 
pos C д ositions, movements, Startling low price. 
- adt il coupon for complete information— s 
Make your letters CLICK! Learn to put 
warmth and s праксе into business and 
Social correspondence, Practical brass-tacka 
bt instruction on writing successful job-gettin 
dauf - application lettera, exciting keen -witte 
4— friendly letters, etc. ACTUAL EXAMPL 
Zt i show tested ways of packing your letters 


with vitamins. Fascinating detaila on request 
...FREE. Just mail coupon below today! 


NELSON CO., Dept 1A01, 321 S. Wabash Ave., Chicago 4, Ш. 


Write today for complete details on any of these SELF -IN- 
STRUCTION COURSES, Send coupon below for the world- 


famous copyrighted atiis dise ما‎ A FREE, on — | 


NELSON CO., Dept. 1A01, 321 S. Wabash Ave., Chicago ГЕ. 

i Please send me—F REE and without obligation—illustrated Success- i 
talog containing information about the course (or courses) I have 

li rare below. No salesman will call. D 


j O Success! О Magic and Card Tricks 4 
[]Short-Cut Mathematics How to Hypnotize 

Д Super Ju Jitsu How to Write Better Letters i 
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OPENING UP A 
NEW WORLD! 


ASTHMA 
RELIEF 


A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Money Back Guarantee 
Send for Free Book, Dept. PS. 


BREATHEASY DISTRIBUTORS 
65 Cedar St., Seattle 1, Washington 


Use This or Any Similar Product Only As 
Directed By Accompanying Literature. 


Wonderful, new йаза, guides your hand; corrects your writing 
infew days. Big improvement inthree hours. No failures. Com- 
_ plete outline outline FREE. Write С. J. Oz EE. Write C, J. Ozment, 35- B, St. Louis. Mo. 


MAGAZINES "5 


VOCATIONAL 

DIVERSION 
Profit by keeping better posted on conditions, developments and op- 
portunities in your line, through magazines devoted to it. Choose 
current single copies from our LIST of over 600 different periodicals 
—more than 175 fields. Write now for free price-list, 

Commercial Engraving Publishing Company 

345 North Ritter Indianapolis 1, Indiana 


ANALYZE HANDWRITING 


Qualify for Certified Grapho- Analyst Degree, 
Earn up to $100 weekly, up to $1 hourly 
spare time, in new uncrowded profession... 
Graduates in employment and credit flelds, 
police departments, courts, and in private 
practice as Personal Problem and Voca- 
tional Counselors. 3,000 word test lesson 
and illustrated GRAPHO-ANALYST Free 


ADDRESS A.1.G.A., INC., KEY JOPLIN, MO. 


do you WORRY? Н 


Why worry and suffer апу 
longer if we can help you? 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
reducible hernia helps Nature 
hold the average rupture se- 
curely and gently and com- 
fortably—day nns night — at 
work and at play. 'Thousands 
worn without slightest inconvenience. Light, neat- 
fitting. No hard pads or stiff, gouging springs. 
Made for men, women and children. Durable, 
cheap. Sent on trial to prove it. Never sold in 
stores. Beware of imitations. Send for Free Book 
on Rupture and proof of results. 'All Correspond- 
ence Confidential. 


Brooks Company, 160-D State St., Marshall, Mich. 
POPULAR SCIENCE 


| BIG DEMAND in Auto Body ана E Fender гэд 
S start training now spare time at home for good 
4 pay work now and postwar. Practical shop 
И experience included. U.E.I. Training covers 
^ metal work, welding, painting, etc. Place- 
: j ment service—orwe will show you how tostart 
- own shop. Behind U. E.I. TRAINING is a 
S marge national organization founded 1927. 
Write today for Free F'acts— No obligation 


AUTO:CRAETS ө UTILITIES ENGINEERING INSTITUTE 


1314 BELDEN Set Cee een БЕРЫ DEPT. ae CHICAGO 14, "HM Nen 


CHEMISTRY 


There' n ne pee to the chemist's chances for advancement 
. in importance. Experiments develop 
into AM m» industries. Established industries rely on 
laboratories. I.C.S. training , practical . . . thorough 

. Opens this great field to you. Instruction papers 
specially written by noted chemical engineers, consulting 
chemists, metallurgists. And these big experts are EASY 
TO UNDERSTAND. Our editors have explained all technical 
terms simply, clearly. Any person of ordinary intelligence 


can learn and make rapid progress. You have ambition. We 
have the training you need. Send now for free booklet! 
international Correspondence Schools, Box 7602-1, Scranton 9, Pa. 
Startlea Everybody. | 
With this Electronic | 
Button you can make 
your own Telephone— 
Amplifier—Detecti hone, Attach this button to plece of 
card "d—transmit conversation to another room, Mu- 
sic also transmitted to distant places. Most interesting, 
electrical apparatus ever discovered, Enables you to 
perform hundreds of vr re eet So tiny it can be 


concealed in dozens of aces, Pre-War Product. 
Electronic Button А 5000 word ا ی‎ book- 


let with 50 illustrated experiments postpaid only $1.00. 
Electronic Products Company, Saint Charles, lll. 


DRAFTSM EN j 
NEEDED | 


* 


" Industry is clamoring for 
more draftsmen for the 
job can’t start until plans are 
"n = drawn. Buildings, airplanes, machines, 
| guns, tanks. pridges, all start on the draft- 
so it's no wonder at every goo а 

"v pear: ob. Yes, more draftsmen are needed NOW. The 

. pay is E and the opportunities for advancement great. 


Learn at Home in Spare Time 


Be now to turn spare hours into money. Be a Grattaman, 
Бона CENE link between & mechanic and an 


egre rience or artistic talent is needed. You don't 


have to leave 3 your present job while learning. Usespare time. 


-— —— —— — — eee ж ку ee к ЕК Ек — ee КЕ 


American School, Dept. 00146, Drexel Ave. at 58th Street, Chicago 37, Ill. 


Gentlemen: Send me FREE information covering арс train- 
ing in subjects checked below. No obligation on my part 
[] EROR and Design 
for men and women 


Cost Accounting for Mfg. 
4 Architecture and Building Pl 


UT E ME сты. = 

Railway Training . О Shipbuilding 

Name... «x. E eT Aa E O 
; ADIPI. — — ———— E 
+ AN ғ —— I T 


JANUARY, 1945 


the wonderful opportunities for promotion tha exist 


00 01 IVHM ПОА 1131 АЗНІ-- 39M 34, A3HL "$008 353H1 139 


Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize the value of your labor- 
saving or time-saving device . . . your 
improvement on a machine . . . your 
gadget that does some job better or does 
a Job automatically that has never been done 
before? Man—then think this over! 


NOW is the time to have 
your application prepared 
and prosecuted because 
American manufacturers 
are planning their coming 
peacetime production 
while they are out-pro- 
ducing the Axis. Thus— 
if your invention will help 


HOW 


WE CAN HELP YOU 


A thoroughly trained 
staff here at Victor ‘J. 
Evans & Co., competent- 
ly takes care of all the 


win the war, your Govern- re 

: d М details for you . =a » а 
ment may adopt it. Or— procedure followed by 
one or more war goods many inventors. The ex- 


manufacturers may use it. 
Then—when peace comes 
—many اه‎ may 
present themselves. Even 
if your invention is for 
peacetime use  only— 
DON'T WAIT. Cash in on 
the present wave of 
""IPost-War' thinking. 

WHATEVER YOUR IN- 

VENTION—THERE IS NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT. 


GET THESE BOOKS—THEY'RE FREE—THEY 
TELL YOU WHAT TO DO 


These two big books —**Patent Protection'* and ‘‘When and 
How to Sell Wout Invention" have helped many inventors 
to success. They can help you! Sixty-four pages of val- 
uable information and guidance, well illustrated. Show de- 
tails of 115 mechanical movements. d may be just 
what ron need to complete your inventio 

" Use the coupon NOW —w hile. it’s fresh ap your 
mind. We'll rush the books to you with free 
"Evidence of Invention’? form that will help 
vou establish vour claim. 


SUCCESS COMES TO 
THOSE WHO ACT! 


SEND THIS COUPON 


TODAY— 


perience of this staff is 
your assurance that your 
patent application will 
be prepared in the proper 
manner and speedily 
pushed to a conclusion. 
We've served men like 
you for nearly fifty years. 


ы. Е Е 
8 Registered Patent Attorneys for Nearly 50 years y 
; 940-A MERLIN BUILDING • WASHINGTON-6, D. C. g 

| 

books ‘‘Patent Protection'' and ''When 

- ina How to Sell your Inv ention’’—also important ‘Evidence , 
i of Invention'* form, without cost or obligation. : 
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This 176-page 


GUIDE for the FUTURE 


& Prepare for peacetime compctition. Let this free book help 

you. It is issued by an organization known throughout the 
world for thorough engineering training, The examination sub- 
jects listed below are only a few of those dealt with. Without 
obligation write today to Canadian Institute of Science & Tech- 
nology, 234 Chester Building, 219 Bay Street, Toronto 1, Canada. 


A.M.I.Mech.E, A.M.I.Struct.E. 
Mechanical A,M.Brit.I.R,.E. Structural 
A.M.I.E.E. Radio and Telegraphy Automobile 
Electrical A.M..C.E. Mining 

A.F.R.Ac.5. Civil London Matriculation 
Aeronautical B.Sc. (Pure Science) 


^ 
Canadian Institute of Science & Technology Limited, | 
234 Chester Building, 

219 Bay St., Toronto 1, Canada. | 
Please forward us free of cost or obligation of any kind your | 
176-page handbook. "ENGINEERING OPPORTUNITIES." | 
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OM APPROVAL. Just mail the coupon 
` and we'll send you a complete set of Six 
Big Auto Books, New Enlarged 21st Edition. 
Whether you are a mechanic or helper, ex- 
pert or apprentice, auto owner or driver, 
take immediate advantage of this 
FREE EXAMINATION OFFER. 

MAKE GOOD MONEY NOW 

HOLD A PERMANENT JOB 


„о — — MÀ —Ó M AM — MM ea € 


NEAN America's autos must be kept in service, 

_ Mmm now and after the war. Men with “know 
на І | — how” are in demand, at big pay. These : 
CAN YOU FIX IT? Pooks will help you get and hold an : 


important job, or give you a chance to 


These wonder books tell po into business for yourself now or 


step by step HOW to 1 
make difficult repairsand later. Any man who half tries to im- 
adjustments, ow to prove himself can learn auto servicing 


eep a car at maximum 
efficiency, including lat- 
est improvements in car 
desi and operation. 
Engine troubles and how 


and repairing by this quick reference 
method. Use the JIFFY INDEX to find 
easily understood answer to any auto 
problem. These wonder books prepared 


0 стосе them well by eleven of America's great automobile 
é . vat umes engineers. Many hundreds of valuable 
BIG VOLUME illustrations, Send the coupon TODAY. 


2800 pages, 2000 illus- A year's consulting privileges with 


trations, wiring діа» 
i ngines, eauti- i 
ful modernistic, Wash- these books without extra charge. 


able cloth binding. Vocational Publishera Since 1898 
AMERICAN TECHNICAL SOCIETY, Dept. A320. ^ ^ ^ 7 
Drexel Ave. at 58th St., Chicago 37, i". ig 

I would like to examine your Six-Volume Sct of Auto Books. 


may return them 


express co ter 10 days use I prefer to keep them, I will 
send a $2 and pay the balance at the a. of only $3 a month until 
324.50 has been paid, Please include consulting service as offered 
Name eee B àBà B b9 NM 9 BÀ PR WBOPOB B oB B eae E P BS» е 
Address * 9 BP" & 5 » E B€" BoR BOR & ON ROB Bod WB à à 5 à ê à B 
City... € PRG COR S E NUN TOR NUMEN T 


Please attach ictier stating age, occupation and ad 
and of at least one business на as соч NUM address of 


please give home address, 


employer 
Men in service, also 


Buy Wor Savings Bonds and Stamps regularly. 
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Build with Cement Composition 


Strongly reinforced with cheap wood. Mod- 
ern stream-lined roof, walls and gutters. 
How to build a house 22x24, three rooms, ав 


low as $100 for materials; garage. 520: 
20x50 poultry house, $50. Farm buildings 
for a few dollars. Homemade equipment to 


make wait "xai d blocks with inside 
and outside finish; roof, wall and floor tile 
in color, and durable wallboard of sawdust 
| for a few cents. Several formulas.  Lahonr 
saving, long lasting. no painting. Make doors and windows. Also scc- 
tional cabins. 100 money and labor saving building ideas, Mixer and 
saw easily made from old auto. 40 War-time Plans. Earn $10 a day. 
Guaranteed, Illustrated instruction book, $1.00. 

MAKE FURNITURE OF COMPOSITION. Cement. sawdust, paper. as- 
bestos. Homemade cements. Some part scrap wood and metal. 
Make tables, cabinets, chests. racks, shelves, inclosed sinks. lawn 
noveltíes and toys: Over 5000 profit. 50c. 

HOW TO MAKE ACCURATE WOODWORKING MACHINES, saws, 
drills, sanding wheels, tools, electric weed cutters and many other 
things from old auto parts and used motors. Illustrated, 50c. 

HOME MFG. ENTERPRISES. 50 selected home shop projects. Sûr. 
Special: All of the booklets described above, $2.00 postpaid. NoC.O.D. 


HOME INDUSTRIES, 1318 So.30th Ave.,Dept.PS,Omaha 5,Nebr. 


Inventions Wanted 


Patented or Unpatented 


inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write today! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


atre Decl 


ittd 
C. A.$5NOW E СО. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


CARL MILLER. Registered Patent Attorney 
Former Member Examining Corps U. 5. Patent Office 
| 15-C, Washingten, D. C. 
Begin today. Write now for our Free Book, ''How 


to Become a Good Penman,'' it contains specimens 
and tells how others learned to write in spare time. 


Enclose 10e for pour name beautifully written and 

а реп point suitable for shaded writing. Write today. 
HE TAMBLYN SCHOOL OF PENMANSHIP 

N-439 Ridge Bullding, City, Mo. 


cue ITALIAN ACCORDIONS 


HAND MADE, Very best. Lowest prices. Buy direct from 
Factory and Save Money. Send name and address for 


FREE Ir 
ITALIAN ACCORDION MFG. CO. 
323 W. POLK ST., DEPT. PS-1 CHICAGO 7, ILL. 


GENUINE U. $. BARGAINS : 
©. D, Wool Blankets (select) ...5$3,95 
Used Late issue Gas Mask Bags.. .89 
U. 5. Army Pup Tents (used)... . 
Slightly Used Army Calsson Wheels with 
Axles, 56" high, Wt., 560 Ibs, $35.00 
Thousands of other bargains in military. 
“outdoor & sport goods for hunter, farmer, 
scout. Send 10с for 32 page catalog re- 
turned with first order. 


A nnd N SUPPLY CO. 
Up 


4784 LESTER ST. RICHMOND, VA. 


NS 55! ^ RINGS! ~ 


For your class or club. Over 

| 300 designs. Finest quality. 

Write Dept 0, Metal Arts Co, 
Rochester, N. Y. 


"The Book They're 0 
Talking About" A 


RT ANATOMY. 
GURE DRAVING 


For the. amateur and professional artist. 
Contains over 350 illustrations, charts : 
and notes, giving detailed study $ t 4 
of every part of the body. E j 

MU 


"A a 
if 


fromdifferentperspectives. Price Only 


MAJOR BOOK CO., DEPT, 41-A 
.^ 72-04 Juno St., Forest Hills, New York 


+ 


à MONEY- MEN: 


THE PLASTEX Industry needs manufacturers on small 
scale and for big Production of Lamp and Clock Stands. 
Art Goods and Novelties in Plastex and Marble imira- 
tion. Experience unnecessary. Voc materlal makes reru- 
lar 10c store sellers. Rubber moulds furnished for speed 
production. Small investment brings good returns. 


Big chain store orders now being placed. Ambitious | 
men have chance for real prosperity. Our Free book- 
let will interest and benefit vou, 


| PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av., New York 56, N. Y 


More good jobs now in Drafting. Learn AT 
HOME in spare time ( orat our Chicago School). 
Send postcard for FREE SAMPLE LESSON and 
see how easy to learn at home. 


CHICAGO TECHNICAL COLLEGE 
TL 3289777: Ave Oeae t 16, 111. 


ODE. ri LA 22224 


Learn to send and receive Radio Code with pe apeed. 
Stop nervous -tenslon. Have confidence. e proficient. 
Same system used by radiotelegraph specialists. Thon- 
sands of operators needed. Rush name for FREE. book. 


CANDLER SYSTEM CO. | 
Dept. 6-A, Box 928. Denver 1, Colo., v. s. A. 


Bakers make good money! Now 7th Industry in wages! ` 
qualifies you. Common school education sufficient. If you're 
ambitious, write for FREE BOOK, ' Opportunities in Baking.” 
ڪڪ‎ — i 2s йында ——MPÓá—— á— aÓ lig Á€— €. someones Pd 
"Radio Servicing Made Easy. " New large manual | i с 
plains parts, tubes, tests. Size: 81 .x11 in. Only 25с. 2 b 
Supreme Publications, 9 S. Kedzie, Chicago 12. Ill. 
T TEC as an 
| More and more Instrument 
Technicians will be needed to repair, 
test, calibrate and build more instruments... 
types of instruments, including the automatic pilot, sensitive 
altimeter and directional gyro. Train zow to become a specialist 
resident course—or if you prefer, start with the Home Study 
Course. A.S. A.I. also offers complete training in Watchmaking. 
Ask about Full Benefits available to you under G.I. Bill of Rights. 
As a technically trained specialist you will be eligible for che real oppor- 
GET THIS FREE BOOK—The complete 24-page 
story of the A.S. A.I. Resident and Home Study train- 
AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 
Including Accredited School of Watchmaking 
-——— —— — -— — ——"— ——n — — — — — 
AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 


Nearly depression-proof. New home study Baking Course 
National Baking School, 1315 Michigan, Dept. 1361. Chicago 
tells how. Hints, pictures, diagrams to help you. Ex- 
| 4 ¢ Way Ahead с In Your ^ 
7 > 148! 
in use On more private and commercial planes. Work with all 
in this well-paid, interesting field, through A.S. A. L's practical 
SERVICE MEN! VETERANS! 
tunties in postwar aviation, Now is the time to plan your career! 
ing programs—send the coupon for your copy today! 
5247 W. San Fernando Road, Los Angeles 26, Calif. 
5247 W. San Fernando Road, Los Angeles 26, Calif. 


Gentlemén: Please send free 24-page book and data on courses checked 
below, without obligation. 


і 
C] Home Study Instrument Course | 
О Master Instrument Technican (О Watehmaking i 


Nome Age 


Address, 


eee X T 


City 


State 
Veteran [ ] 


Zone 


{п Services [ ] 


Civilian Г] 


AMERICA'S OLDEST INSTRUMENT SCHOOL 


FREE |. 


Get Ready for a Great Future 
in the Fast-Growing Field of 


ща ай 


Amazing New 
| Manual for Radio „ 
| Men, Electricians & 
and Mechanics € 
—Use Your 
Experience to 

Get a Better Job! 

| NIST OFF THE PRESS! : 


7 DAYS FREE TRIAL | 


| ELECTRICIANS! RADIO MEN! Maintenance men, 
foremen, machinists, laborers. Here's vour GREATEST 
opportunity — the sensational new field of ELEC- 
TRONICS. Combine your present knowledge with my 
amazing new Electronics Manual for a better job. Ex- 
amine book 7 days FREE! 


Hundreds of Diagrams 
to Teach You the 5 Big 


Electronic Functions 


Over 400 pages of practical, 
streamlined facts and instruc- 
tions in this new manual. 
| Hundreds of pictures and dia- 
ot ams never before published. 
сиез each type of Elec- 
tronic tube and its uses—ex- 
lains the 5 big Electronic 
functions. Written to cover 
Electronics for the man on the 
job — written so you can un- 
derstand it— easy to follow. 


Every Industry Will Need 
Electronic Experts! 


Millions of dollars will be in- 
vested in electron’: controls 
and other uses. Men are ur- 
gently demanded to install 
and maintain this equipment. 
Decide today to learn чыш 
this huge, uncrowded fi 


SEND NO MONEY! 
Act now and I'll send го Сш this big реу: 
raising manual on 
TRIAL! Seeit! Study it! х9 t on the 

job— you risk nothing. Pay only if de- 

lighted — otherwise return book and 
ou owe me nothing. Guaranteed by 

COYN E famous 'Learn-by-Doing" 


i Year Personal Technical 
Counselbymail from the Coyne | 
Staff on your Electronic prob- 
lems, when you own this great 
book. ALSO FREE — 1-yr. sub- 
scription to Coyne Technical 
News, 


electrical shops. Send coupon at once! 
H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, 500 S. Paulina St., Chicago 12,10. 


H. C. Lewis 


COYNE ELECTRICAL SCHOOL NO R ISK - 
De 15-RB, aulina St., 

Chic сада 12, para tg COUPON - 

aid your big new fully illustrated manual, i 

ELECTRONI ce FOR THE RADIO MAN and ELEC- ! 

TRICIAN. I'll either return book in 7 days or send $4.95 В 

in full payment. a 

| 

MAME uoa rcc cora . V Mr rere CPUS 

i 
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OCCUPATION иаа Y: PERI WG ocn ! 


Buy War Savings Bonds and Stamps regularly. 


Classified Ads only 35c per word per insertion, payable in advance. Minimum ad .J words. Whit? space 
$2.00 per line. To be included in February issue, copy should be in our office by January 2nd. February 


issue on sale February 1st. 


POPULAR SCIENCE MONTHLY—351 FOURTH АУЕ. =NEW YORK CITY 10 


ADVERTISING 


ADVERTISING Placed everywhere lowest 


rates. Reliable guidance on publications, 
expert assistance on ads without charge, 
Newspaper, Magezine, mailing-list rate- 
book free, Chicago Advertising Agency, 
20-MP West Jackson, Chicago 4. 


SALES-Letters by former Assistant Direc- 
tor of Correspondence at Sears, Roebuck 

& Co, Write fully, Director, 1832 

wood Street, Philadelphia 15, Pa. 


ADVERTISE: 24 words, 149 newspapers, 
$6.50, Lists Free, Advertising Bureau, 
4515-P Cottage Grove, Chicago 15. 


INCH Display advertisement fifty maga- 
zines, year $16. Wood's Popular Services, 
Atlantic City, N. J. 


24 WORDS 30 newspapers $2.00. Goodale, 
37 Gardner, Vallejo, California. 


AGENTS WANTED 


SPARE Time 
Territory! Something New! Fast Sell- 
ing! Profitable! Make as much as $100, 
per week in your spare time selling tapes- 
try styled portraits, with the photograph 
of & loved one etched right into the color- 
ful cloth, Lifetime memory preserved. 
For details and complete information, 
write to: Foto-Portrait Company, 1172 
Ogden Avenue, New York 52, N. Y. 


START Your Own Business on our capi- 


tal, Always your own boss. Hundreds 


Agents Wanted In Your ; 


Stan- | 


CALL on Friends with Greeting Card As- 
sortments; Easter, Birthday, other occa- 
sions. Personal Stationery; Gift Wrap- 
pings. Big profits, Experience unnecessary. 
Samples on approval, Wallace Brown, 225 
Fifth Ave.. Dept. M-4. New York 10. 


BIG profits taking subscriptions for all 

magazines, Agents' Confidential Catalog 
listing over pid rod and complete 
starting supplies Pines Subscription 
Agency, Flushing. New York, 


` EXCELLENT Sideline for Printing Sales- 


average $6,000 to $12,000 annual sales year . 


after year, We supply stocks, equipment 
on credit. 200 home necessities, Selling 

lence unnecessary to start, Wonder- 
ful opportunity to own pleasant. profitable 
business backed by world wide Industry. 
Write Rawleigh Co, Dept, A-U-PSC, 
Freeport, Ill. 


AMBITIOUS School Seniors—We want 


a 


` SELL Dresses at low prices. 


Y-O-U to sell classmates the "Tops" in . 


Graduation Name Cards, 
sions. Your cards free. Cardalogs going like 
wildfire. Hurry! Get yours today! Craft- 


cards, Box 235-M, Pittsburgt® 30, Pennsyl- | 


vania. 


SCHOOL Seniors—Sell classmates Ameri- . 


ca's most beautiful, distinctive gradua- 
tion name cards. Positively highest com- 
mission. Largest selection. Lowest prices. 
Free cards and free sample kit. Printcraft 
1423 East Elm Street, Scranton 5, Pa 


SELL Warm Leather Jackets to friends, 

neighbors, Make money spare or fuil 
time. Also Rubber Raincoats, 200 styles 
shoes, Sales Outfit Free. Experience un- 
necessary, Mason, Dept. M-191, Chippewa 
Falls, Wisconsin. 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc.. by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co,, Ave, G, De- 
catur, Illinois, 


SILVER Plating and Polishing Liquid. Ap- 
ply with cloth. Cleans, silverplates, pol- 
ishes, one rubbing. Renews silverware. 
jewelry, musical instruments, automobiles, 
antiques, etc., like new, Big moneymaker. 
NuSiiver, Dept. 127, Aurora, Illinois, 


HELP People's Health, Very effective prep- 

aration, Customer gets choice of "Free 

Vitamins'" or "Free Health Book", You 

get $1.50 per order. No investment neces- 

вагу, Floradex, 178 E, Long, Columbus 15, 
ü. 


MAKE Big Profits selling the New and 

Absolutely Different Magic Renovator 
Polish for wood, leather. and metal. Spec- 
tacular demonstration makes quick sales 
in homes, stores, and offices, Mission, 
Dept. A, Columbus, Kansas, 


SELL Warm Leather Jackets to friends, 

neighbors, Make monev spare or full 
time. Also rubber Raincoats, 200 styles 
shoes, Sample Outfit Free, Experience 
unnecessary, Consclidated Dept. 8-82, 
Chippewa Fans, Wisc, 


90 
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Highest commis- . free. Send dress size, age, 


men. Decalcomania Name Plates in smail 
quantities. Also, make money applying 
Initials on Automobiles. Free Samples. 
"Ralco", X-164, Boston (18), Mass. 
PHOTOSTAMPS—No investment, large 
commns. Dignified Work, easy to sell, no 
large samples, selling field large, all 
classes buyers, repeat orders come soon. 
Aristo, Dept, S1, Plainfield, N.J. 
WHOLESALE: Razor Blades, Laces, Excel- 
lo, Texide, Silvertex and others, Write 
for prices and information. National Sales 
Company, Dept, 114, 1319 Stone Street, 
Flint 5, Mich, 
NEW All Purpose Kitchen Tool, Opens 
Cans, Jars, Bottles, Jar Wrench attach- 


ment, Red Hot and available. Penner 
башы. Co., 810 Moreland Ave., St. Louis 
Dü, О. 


BIG Money taking orders; shirts, ties, sox, 
pants, jackets, sweaters, shoes, uniforms, 
etc, Sales Equipment Free, Experience un- 
necessary. Nimrod, 4922-AV Lincoln, Chi- 
cago, 
AGENTS—300° profit selling gold color 
window letters; stores and offices, Free 
samples. Metallic Letter Co,, 437 N. ‘Clark, 
Chicago. 
POWERFUL Mile Stretcher! 
milage! Increases power! 
Bank-Account! 4007; 
power, Peoria 4, Illinois. 


Increases 
Increase your 
Profits, Thermo- 


Hundreds 
Actual samples 
Harford, Dept. 


sensational bargains. 


C-360, Cincinnati, Ohio. 


STRANGE "Dry" Window Cleaner, Sells 

like wild. Replaces messy rags, liquids. 
Simply glide over glass, Samples sent on 
trial. Kristee, 138, Akron. Ohio. 


FREE Water and our concentrates makes 

flavors, lotions, shampoos. 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit. 


AGENTS—coin money with radiant '"Won- 

derlette’’ colored paintings of loved ones. 
Commission advanced. We deliver. они» 
Kondon, Box 157, Upper Darby, 


MAGIC Cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits! 
Sample free, Uco, 5007 Irving Park, 
Chicago. 


LICK After-war 1ауой5; Start own busi- 

ness; home, office. Booklet describing 
“Collection of 127 Tested Plans’’ free. Elite 
Co.. 214A Grand St.. New York. 


1000 BLADES, $4.50; Dools, dozen $13.50; 
Combs, gross $3.50: Aspirin, gross boxes 

$1.95; payment with order. Catalogs free. 

Mills Sales, 901 Broadway. New York, 


SELL “Perminating’’ lifetime photo pro- 
tection against handling—cracking— 

Weather. Ideal for overseas. Shalitt, New 

Brunswick, New Jersey. 

200 EXPOSES—Plans—Ideas—Schemes— 
Formulas. Formico Co., 314 Kiefaber, 

Dayton, Ohio. 


GOLD Lacquered window sign letters, New 
styles, Absolutely beautiful. Free samples 
—catalogue, Atlas, 7941 Halsted, Chicago. 


PROFITS selling novelty fun cards, novel- 
ties etc, Samples 10c. National Special- 
ties, Box 301-C, Cincinnati 1, Ohio, 


CALENDAR blotters—something new—Art 
Calendar Co., 2020 Griffith St.. Phila- 
delphia 15, Pennsylvania. 


MAKE good money selling art novelties in 
spare time, Rich Company, 299 Madison 
Ave. New York, 


TEN cents for samples printed stationery. 
Sicocoan, 6348 Windham, St, Louis, Mo. 


Buy War Savings Bonds and Stamps re ularly. 
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AIR CONDITIONING 


SAVE Fuel through automatic heat con- 

trol Low cost—install yourself, Guar- 
anteed. Particulars free, Midwest, 497 
S. Saginaw, Pontiac 19, Mich. 


AMERICAN POLICE JIU JITSU 


DEFEAT a Boxer, Secret Ju-Jitsu Defense. 
Complete instructions, 10c, Dr. Malcolm 


Smith, 1114 Union Ave., Montreal, Canada. 


ANTIQUES, RELICS 
| INDIAN GOODS 
345 ANTIQUE Firearms, Swords, car- 
tridges, 4,000 Bargains, Indian relics, 


Fossils, Minerals, Coins, 
10c. Many photographs. 
Illinois. 

SWORDS, rapiers, daggers, pistols, armor; 


illustrated catalog. 25c. Robert Abels, 
86015 Lexington Ave., N. Y. 


Rifles, Catalog 
Heike, Wenona, 


20 GENUINE Indian arrowheads, $1.00. 
Catalog. George Holder, Glenwood, 
Arkansas, 


CHRISTMAS gifts for all Hobbyists, Cata- 
logs 10c. Sistershop, Northbranch, Kan- 
585. 


ARCH SUPPORTS 


BIG Profits manufacture custom made 


arch supports, Particulars, Julis Corssen, 
2638 Geyer, St. Louis 4, Missouri. 


AUTHORS SERVICE 


NEW writers needed to re-write ideas in 


newspapers, magazines, and books. 
Splendid opportunity to 'break into'' fasci- 
nating writing field. May bring you up to 
$5.00 per hour spare time. Experience un- 
necessary. Write today for Free details, 
No obligation. Postcard will do, Comiort 
Writer's Service, 210-E South Seventh St. 
2. St. Louis, Mo, 


WRITERS: Send for Free Circular E-15 
with Unified Sales Plan for placing your 

work, Otis Adelbert Eline, Literary Agent. 

газарт нш 1923, 507 Fifth Avenue, New 
ork 1T. 


AUTHOR'S low cost publishing service. 
Free folder, William-Frederick Press, 315 
West 35 Street, New York City 1, 


COLLABORATION, Revision. Ghostwrit- 
ing. Pay after results, Lathrop, Box 
361-H, Junction City, Kansas. 


AUTOMOBILES 


FLOYD Clymer's Historical Motor Scrap- 

book. This humorous, educational, his- 
torical Scrapbook illustrates, describes 
hundreds antique and early automobiles, 
motorcycles, Reo, Oldsmobile, Hupmobile, 
Metz, Orient, Knox, Winton, Carter, Max- 
well, E-M-F, 2-cylinder Ford and Buick, 
Air-Cooled Chevrolet, Stanley, White, oth- 
er steamers, electrics. Unusual and steam 
motorcycles. This is the Scrapbook Time 
Magazine said is a ''Must.'" Editions one 
and two now available but entirely differ- 
ent books, Postpaid $1.50 each, DeLuxe 
edition $2.50. We mail overseas any time 
without request and pay postage. Delivery 


| guaranteed. Clymer, 2125 W. Pico, Los An- 


geles 6, Calif, 


AUTOMOBILE Books, "Racing photo al- 

bum" 110 photos, exciting crashes, 
world's greatest race cars, drivers de- 
scribed. $1.50, ‘‘Saga Roaring Road' 181 
pages 16 pictures, Starter Fred Wagner's 
early racing experiences with world fa- 
mous drivers, cars described, Read about 
Rickenbacker, Murphy, Burman, DePalma, 
Ford “999”. Oldfield’s Benz, $2.50, Auto- 
mobile racing book $1.10. Prices include 
reprints, illustrations, drawings army 
Jeep and German BMW war motorcycles. 
All postpaid, Clymer, 2125 W. Pico, Los 
Angeles 6, Calif. 


POWER and Speed! World’s most famous 

motor book. 110 large pages, 200 illus- 
trations racing automobiles, motorcycles, 
airplanes. World's speed record chart, ar- 
ticles by world famous speed Eings Cobb, 
Eyeston, Campbell Bonneville record de- 
tails, photos British racers. Describes 
cams, compression, valves, superchargers, 
International racing teams, German Auto- 
Union, Italian, French, British racer spec- 
ifications, drawings. $2.50 postpaid. Cly- 
mer, 2125 W. Pico, Los Angeles 6, Calif, 


POPULAR SCIENCE 
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POPULAR SCIENCE OPPORTUNITIES 


MODERN Steam Car. 130 pages, 100 illus- 

trations. Interesting, practical book on 
steam automobiles, Complete information 
early and latest makes, models. U, S., for- 
eign makes described, Boilers, generators, 
engines, valves illustrated, described. Arti- 
cle by Stanley, early steam advertisements. 
How to drive and care for steam automo- 
biles, Unusual, informative book. Postpaid 
па. Clymer, 2125 W. Pico, Los Angeles 
. Cal, 


STEAM Automobiles! Send 25c for litera- 

ture listing names 90 different makes 
Steamers once manufactured.  Illustra- 
tions, descriptions, specifications, Stanley, 
White, Doble, Lane, Ross Steamers, boil- 
ers, engines also photos famous White 
Racer ‘Whistling Billy" and World's rec- 
ord holder Stanley Racer. Interesting. ed- 
ucational, ancient steamer history. No cars 
for sale, Clymer, 2125 W, Pico, Los An- 
geles 6, Calif. 


SIR Malcolm Campbell's book of famous 

motorists! 208 pages. 42 beautiful photo- 
graphs world famous racing automobiles, 
drivers, Campbell describes famous race 
tracks, his American records, European 
road races, his competitors. Interesting, 
sensational, $2.00 postpaid, DeLuxe edition 
$3.00. Clymer, 2125 W, Pico, Los Angeles 
6, California. 


GASOLINE Age. 360 pages. Wonderful 

book history automobile business in 
America, Start of Dodge Brothers, Ford, 
Nash, Durant, Chrysler, Willys, others de- 
scribed, illustrations. Contains list of over 


1500 American makes Automobiles once 
manufactured. $3.00 postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, Calif, 


GARAGE doors, all types, controlled from 
dashboard pushbutton. Simple, depend- 
able. Materials inexpensive, obtainable 
everywhere, Complete ‘Build Yourself"! 
plans $1.00, refundable. Guaranteed. Free 
воспа. Кауіог Lab's, Lynwood, Cali- 
ornia, 


AUTOMOBILE Racing Book. Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines, Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster теспе. fast Fords. $1.00 
postpaid: $1. fay Kuns. Depart- 
ment 214. i sonde Cincinnati, Ohio. 


FAREWELL To Model "T". Humorous 

book with cartoons, illustrations, de- 
scription car, engine, chassis, first and last 
Model T Fords manufactured. Folder in- 
cludes page on German Jet Propulsion 
Ope] Automobile, $1.50 complete postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif. 


UNIVERSITY and Oil Corporation tests 

prove Whirlgas Turbinator, $3, increases 
milage and horsepower. Users report sav- 
ings high as 40%. Wrench installs 15 min- 
utes, Give auto make, year, John Hanley, 
5719 Loraine, Detroit 8, Mich, 


INTERESTING, Educational, illustrated 
English "Motor" magazine on foreigi 
automobiles, 50c рози. Clymer, 21 
W. Pico, Los Angeles 6, Calif. 


SEE our adver acm onis under Motorcy- 
cles Classification. Clymer, 2125 W. 
Pico, Los Angeles 6, Calif. 


1945 IGNITION Supercharger $3.50, Fast 
starting Mileage Pep. EG Sales Mfg. 
Co., 355 E, 149 St.. New York. 


AUTO SUPPLIES & EQUIPMENT 


AMAZING new Moto-Vator injects water- 

vapor into motor just like newest fighter 
planes. Burns 15% water; saves 20% to 
30% gas; Prevents Carbon; Increases pow- 
er! Eliminates carbon and valve jobs, Not 
a gadget. Sensational performance keeps 
motor like new, Wonderful postwar possi- 
bilities. No investment. ‚ One low price 
includes license to install '"Moto-Vator in 
your locality, Send 10c for booklet giving 
complete details, Dept. S, SX Laoratories. 
P.O. Box 37. Middle Village, Long Island, 
New York. 


SILVER, Nickelplate car parts etc. no 

electricity or apparatus needed, only my 
formulas, Price: $1.00, Formula Research, 
in Pacific Street, San Luis Obispo. Cali- 
ornia. 


JANUARY, 1945 


i Car Owners. 


"UNLOCKEEZ' is a device that will in- 

stantly open any auto lock operated by 
& Push Button or money refunded, Atten- 
tion Locksmiths, Parking Lots, Garages, 
$2.00 cash or Money Order, 
Canada & Foreign $2.50. Unlockeez Lock 
Device Co,, P.O. Box 7218 Station G., Los 
Angeles 37, Cal. 


400x7 WHEELS and 4 ply Tire and Tube 

Complete with Timken Roller Bearings 
and Axle, Hub dia. 1-55" 4-3,” length. 
Axle 7/16”, Length 7”. Price $10.95 imit. 
ed Quantity Available, American Moto- 
Scoot Company, 1319 W, Carroll Ave., 
Dept. M, Chicago 7. Ill. 


CONVERT your auto, tractor or marine en- 
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gine to burn diesel or stove oil. Proven 
factory method. Different and better, Costs 
nothing to investigate. Write for free cir- 
cular io. 3. Harrington Co, 201-204 Man- 
Chester Bldg. Portland 4, Oregon, 


E & R MFG, Co.. Marine Division, An- 

derson. Indiana, Dual intake manifolds 
camshafts lvnite fiywheels high compres- 
sion heads magneto drives for all model 
Fords, Chevrolets, and Willys, Special 
Literature $1.00, 


HAVING Car Trouble? Used, guaranteed 
auto, truck parts save money, Trans- 
mission specialists. Describe needs: imme- 
diate reply. Victory, 2439-14 Gunnison, 
Chicago 25. 
CUSTOMIZE your automobile, Illustrated 
new restyling ideas, instructions, spe- 
cific model changes by simple methods, $1, 
Speedwheel, Box 723-D, Arcadia, California, 


VARSOLINE! Guaranteed motor fuel! In- 
gredients ration free at Chemical, Drug. 
Paint Companys, Further ا‎ Auto 


Dafa. Box 571. Newark 1, N. J 

1,000 MOTORISTS needed to rake gas вау- 
ing test. Up to 30”, savings. For trial 

test offer write Vacu-matic Carburetor Co. 

7617-1130 W. State Street, Wauwatosa, Wis. 


ANTI-FREEZE, noncorrosive, inexpensive, 
manufacture yourself, Details for stamp. 


Betke, Box 699, Borger, Texas. 
PRESERVE your tires with plastic, and 
puncture proof your tires, Details for 


stamp. Betke, Box 699. Borger, Texas. 


EXTRA Mileage without coupons by using 
$3.00 Whirlgas Turbinator. John Hanley, 
5719 Loraine, Detroit 8, Michigan, 


INVENTION uses kerosene to run motors, 
Circular on plans, 
Maupin, Tipp City 37. Ohio. 


RUN Auto all winter without adding extra 
alcohol. Instructions 25c, Box 133, 
Roosevelt, М.Ү 


V-8 DUALS and single Sandee Mufflers, 
see advertisement on page 256, 


AUTO TRAILERS 


BUILD your own Trailer! Save Money! 
Have every feature you Want! Plans for 
House, Sport, Camp and Utility trailers. 
Catalog describing models 10c. Jim 
Dandy, Box 125-B. Wausau, Wisconsin. 


AVIATION 


BOWLUS Sailplane $100 with trailer; Pie- 
tenpol Aircamper; Waco-10, wings dam- 
aged $100; Travelair $125: Curtis Robin 
$175. Send 25s for catalogue of these and 
hundreds of other War-Bargains located 
everywhere, some probably near you, Used 
Aircraft Directory, Athens. Ohio, 


PROPELLERS—Quality—quick delivery— 
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PASS CAA Examinations. Private Pilots 
multiple choice questions with key, Send 
$1, Aeronautical Institute, 1522 Flett. 
Racine, Wisc. 


AIRPLANES-—Used. Bargains atgive-away 
prices, Many ready to flv. Descriptive 
listing—20c for mailing, Aero-Trade, PS-1, 
Adams, Mass. 


PROPELLERS for snow sleds, air тоц, 
Catalog free, Banks Propellers, R. F., D. 
T. Ft. Worth, Texas. 


BATTERIES, GENERATORS, ETC. 


tteries: Power, Light, Five year 
Fifteen year life, Complete 
Free literature, See- 


ISON Ba 
uarantees, 
lighting equipment, 
Jay Company, 321 Yonkers Avenue. Yon- 
kers, New York. 


BLUE PRINTS AND PLANS 


PLANS, Bedroom Furniture from packing 
crates. 25 cents coin. 1300 М. Broad, 
Harvill, New Orleans 19, La. 


BOATS, OUTBOARD MOTORS, ETC. 


SAILEITS 100 Square Feet $6.95, Canvas, 

Canvas Cement, Airplane Dope, Marine 
Equipment, Paints. Carbide Lamps, Car- 
bide, Army Cot Covers. Zippers, Canoe 
Equipment, Sleeping Bags, Puptents, etc. 
Catalogue.  Alan-Clarke, 100 Chambers. 
New York City 7. 


FULL size, cut to shape post 
blueprints. 115—38 

"Build a Boat" catalog, 

to Build Boats" book, 

Boat Blueprint Co., 


MARINE Power—Easily convert any 
motor (domestic and foreign) wit 
parts and kits. Complete catalog 25c 
(coin). Osco Motors Corp., 2020 E. Orleans 

St.. Philadeiphia, Pa. 


OUTBOARDS: Latest bulletin available on 
rebuilt motors, Good used parts most 

and models,  Crandall-Hicks Co., 

959 Commonwealth Ave., Boston, Mass. 


BODY-BUILDING COURSES 


| SUPER Ju-Jitsu—lightning attack and de- 


| ready. 


all sizes—including 3 blade Airliner for ' 


sleds, boats. Lists free. 
version diagrams 50c etc, 
craft, Ft. Worth, Texas. 


AIRPLANES—Used. $250 up, Also late 
models. Engines, wings parts, machin- 

ery, books. Cheap. Send 25c for list, 

ни, 4300 West Flagler, Miami 35, 
orida 


Ford aircool con- 
Standard Aero- 


CUB $200 (needs repainting), Curtis-Robin ! 


$195. Fairchild $395. Catalog over 250 
Listings, 35c., National Aviation; Box 
1682-CS: Toledo, Ohio. 


| DRAWINGS and photographs of warplanes 


— аа 


and battleships. Send 15c for sample 
Plus catalog. Craft Arts, 246 Fifth Avenue. 
Dept. P-1. New York City. 


JOIN United States Rocket Society! Send 


quarter for informative application. Box | 


. 29. Glen Ellyn, Illinois. 


Cuy Wor Savings Bonds and Stamps regularly. 


| 
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fense system, Lick brutes twice your size 
with only your bare hands! Fear no man! 
Sensational new home study course now 
Bargain, Free details. Write— 
Nelson Co.. Dept. 5-01, Chicago 4, 
BAR-BELLS, Dumbbells. Pst a ечшр- 

ment, Courses, Special offers! Free bo 
let. Good Barbell Co.. 3261-PS Watson, 
St, Louis 9, Missouri. . 
HANDBALANCING easily learned. Write. 
i Power, 923 М, Vine, Kalamazoo, Mich- 
gan, 


BOOKS. PERIODICALS 


100,000 POST-WAR Jobs abroad—South 
America, China, India, 


American-trained mechanics, 
„ engineers, foremen. 
laborers and business representatives— 


over 200 big U. S, firms with foreign inter- 
ests, gives job information, salary brack- 
ets, contract tips, application letters, pass- 
port information, climatic conditions, etc. 
—vital facts for your immediate applica- 
ton, $1.00. Return for refund in 7 days if 
not satisfied. Pacific Industrial Research 
Bureau, 202-D Studio Building, Portiand 
9. Oregon, 


YOUR opportunity—we supply all techni- 
cal, hobby books, Plastics, refrigeration, 
airconditioning, radio, optics, electronics, 
automobiles, electricity, television. chem- 
istry woodworking, building. construction, 
watchmaking homecra®, farming, etc, Re- 
quest free catalogue specific subjects in- 
teresting you. Modern Technical Book Co.. 
. 42nd St. New York 18. 


öl 


POPULAR SCIENCE OPPORTUNITIES 


MAGAZINES—Business, Vocational, Di- 

version, Profit by Keeping better posted 
on conditions, developments’ and oppor- 
tunities in your line, through magazines 
devoted to it. Choose current single copies 
from our list of over 600 different periodi- 
cals—more than 175 flelds. Write now for 
free price-list. Commercial Engraving Pub- 
lishing Co., 348 North Ritter, Indianapolis 
1. Indiana. 


HYPNOTIZE anyone! Step by step the se- 
crets of hypnotism are revealed to you so 
you can hypnotize people easily, 264 pages 
of clearly written, practical instruction. No 
detail overlooked. Start mastering other | 
people right away! Send for ‘Practical 
Lessons in Hypnotism" by Dr. William 
Cook, Only $2.00 Ball Square Co., 210 
Fifth Ave. Suite 1102, New York City. 


FREE 8 x 10 Pin-up photographed by one 

of America's foremost photographers and 
our pricelist—absolutely free for a short 
time only. Send for yours now! The Arch- 
er Company. Rm. 407, Boston 10, Mass. 


WHAT Every Mason wants. We have Ma- 

sonic books for Blue Lodge, Chapter. 
Commandery, Scottish Rite and Shrine, 
Our rituals are used the world over, Send 
for our free catalog of books and rituals 
for Masons, Odd Fellows, Knights of Co- 
lumbus, etc, Ezra A, Cook, Publisher, Inc., 
Р.О. Box 796-RJY, Chicago 90, Ш. 


25 HOLLYWOOD'S Best Postcards—25c. 

25 Beautiful homes of movie stars—25c. 
25 Famous California Scenic views—25c, 
25 Gorgeous colorful glamour girls—25c. 
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ARTISTIC Girl pictures, Real models, 40 
photos for $1.00 postpaid. All different, 
ostcard size. C. A. Scott, P. О. Box 342, 
ovington, Kentucky. 


NEWS about. articles for science enthu- 
siasts in Amateur Scientists' Magazine, 
Copy 15c, 45 North Evergreen, Memphis, 
enn. 


GORGEOUS Full-Color Pin-Ups. 50 dif- 
ferent $1.00. 160 different $3.00, Samples 
l0c. Theron Fox, 1024 Carolyn, San Jose 
10, California. 


i PIN-UPS, Gorgeous girls. full color. Sam- 
ple 8x10 and 3! 12х515 10с. Arthur Fowler, 

mon 1. 697 Broadway. Somerville 43, 
ass. 


SAVE money by writing for our lists of 
special cut-rate books, many at less than 
50%; of original price. Pines, Box 32, Flush- 
ing, New York. 


SELF-instruction Books for Authorship. 
World's largest collection. List free, Hu- 
manity Press, 220 W, 42nd St., New York 


: 18, New York. i 
: ART Pictures, Glamour Girls, Comic Cards, 
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"Secrograf'"—System of 1000 codes—25c, . 


All five—$1.00. ''Postopuzl game free! 
Postopres, Box 3150, Hollywood. 


AMAZING, New Simplified and Condensed 

Self-Help Books—Love, Marriage, Char- 
acter Reading. Lame Feet, Worry, Simpli- 
fied Typevriting. Acquiring Independence 
on Low Income, etc. Literature free. 
Box 3504-G, Orlando, Fla. 


AMERICA'S Leading Livestock Journal. 

Send $1.00 year's subscription, Three 
years for $2.00, Free Magnetic Breeding 
Calculator with each subscription, Breed- 
er's Gazette. Box PS-1, Spencer, Ind. 


HOT Mama! Cartoon Booklets, beautiful 

girl photos, tantalizing and unusual 
poses, '"Wow'' you'll say. Large selection, 
$1.00. National Distribution, Box 57, Mus- 
Kegon Hts., 19, Mich, 


SANSICCHIS Diary (Ruthbella)—New 

Victory Edition, price $1.00, Poets Cor- 
ner Press, Box 513, G.P.O, New York 1, 
New York. 


EDUCATIONAL Books sold cheaply or rented 
for smal] fee, Books bought. Money back 
uarantee, 4,000 Bargains. Catalog Free. 
Courses Bought), Lee Mountain, Pisgah, 
Alabama. 


MODERN Steam Car $2.00, Floyd Clymer's 

Historical Motor Scrapbooks $1.50. post- 
paid, See our advertisements under Auto- 
mobiles and Motorcycles. Clymer, 2125 W, 
Pico, Los Angeles 6, Cal. 


GLAMOROUS thrilling informal poses of 

Beautiful Girl Models for adults, 24 dif- 
ferent 50c. 70 different $1.00, Wm, J. 
Drake, 489 Fifth Ave.. Dept. P4, 
York 17, New York. 


CHINESE Physicians’ Secrets, $1.00. Il- 
lustration, health secrets, peculiar cus- 
tom, ancient history. Garding Lui, Box 


6227 Metro Station, Los Angeles, Calif, 


“TITHING To Riches," Be on your Way 

to riches, without delay. Send 50c for 
this book. Medved Publications, Yukon, 
Pennyslvania. 


GIGANTIC Oriental Catalogs: Occultism, 
Psychology, money making formulas, 
Magic, $2.00 FOB express, Deductible. 
Transcience, Box 37, Chicago. 
PIN-UPS—aAll kinds, Write Novelty Stu- 
dios, 301D Eldred, Battle Creek 21, 
Michigan. 
MARK Twain's Biography, plus 6 of his 
books, $1.00. Supply limited, Hurry. 
Richardson, Wyoming, Pa. 
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‚ with order, Frank Cardone, 


Books, Booklets; Assortment $1.00. List 
Box 6818-5, 
Pittsburgh, Pa. 


BOOKS, (out-of-print, new, used) quickly 

supplied, many 35c bargains, Catalogue. 
T. Jamkowski, 18870 Marx Ave., Detroit 3, 
Michigan. 


BACK-DATED magazines, Foreign, do- 
mestic, arts, Catalog 10c (refunded). 
goes. 863 First Ave, New York 17, 


PRETTY Girl Pictures, Novelties, Books, 
Big assortment $1.00, Catalog 10c. Ed- 
ward Gross, Dept, P, Carnegie, Pa. 


BOOKS, Courses, Aeronautics, Photog- 
raphy, Radio, Catalog. Moorfield-Shan- 
non, Nutley 10, N.J. 


LYTLE' S condensed doctrinaire Science of 


f Life and proof of Pd ca md 20c, 
' 281 E. Main. Watertown. 
CATALOG Free Worthwhile Books. Op- 
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portunities, 
land 11, Calif. 


5 MOST Read Mail Order Magazines . . 
E Education Publishers , . . Pittsfield. 
ass 


BEAUTIFUL pin-up girl pictures in at- 
tractive poses. 24 for $1, United Arts, 
2309F Lawrence, Toledo, Ohio. 


UNBELIEVABLE, breath-taking, Pin-ups 
of dazzling beauties. Rarest type poses. 
25c each, oseph Guilbean, Scott. La. 


PHOTOGRAPHS—Books—Pinups! Latest 
catalog—dime, "''Nuart-Erix'' Shop, 591 
12th St., Oakland T, California, 


BOOKFINDERS, (New, used, scarce books) 
Supplied promptly. Send wants. Clifton, 
Box 1377, Beverly Hills, Calif. 
BOOEFINDER—319 S, Marengo. 
dena 5, Calif. Courses, 
and for sale, 


MATHEMATICS Dictionary, indispensable 
from arithmetic on, Send $3.00 to Digest 
Press, Dept. 3e, Van Nuvs, California. 


ART Studies, few cents each. Lists— 


stamp. Nuart, 4368 New York Arve., 
Brooklyn ?5, New York. 


Pasa- 
books wanted 


. PHOTOS of Beautiful models, 31 x 514 
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posed the way you like em. 
Richardson, Wyoming, Pa. 


PIN-UPS.—180 Beautiful Girl Pictures!— 
Huge Bargai^ Assortment—Lists $1.00, 
Clover Novelty Company, Hollis 7, N. Y. 


PRETTY girl photos, Large selections £1. 
Judy Sellers, Box 123. Terre Haute, 
Indiana. 


FREE Booklet—The Truth About Jesus, 
John C. Meek—P.O, Box 512—Baltimore 


UNUSUAL Pin-Ups! Real Photographs! 
10-$1, Fine-Arts, Box 2084-T, San An- 
tonio 6, Tex. 


“A RATIONAL View of Life’’—$1. 
jamin Seibert, Urbana. Ohio. 


64 BEAUTIFUL Girl Art-Cards $1.00. Reed 
Novelty, Queens Village 9. N. Y, 


35 for $1.00. 


Ben- 


Buy War Savings Bonds and Stamps regularly. 


EXOTIC! 24 big 8x10 colored ''pin-ups'', 
_ $1.00! Alstone, 501, Lunenburg, Mass. 
FREE сору “The Western Soclalist'", 12 
Hayward Pl.. Boston 11, Massachusetts. 
ADULT Books:—Catalog. Sample 25c. Le- 
favor, Box 229, San Bernardino, Calif. 


GORGEOUS Giri Photos, Books, etc.. 15 


| Samples 25c. Richardson. Wyoming. Pa. 


Golden, 5730SB Keith, Oak- | 


ART Photos, glossy prints, samples list 
$1.00. Signs. Farmington, Missouri. 


BACK number magazines supplied, Cava- 
lier, 618 Carrol] St.. Brooklyn 15, N.Y. 


BUILD IT YOURSELF 


BUILD your tractor from second-hand au- 
tomobiles! Convert your horse drawn 

farm equipment into tractor drawn equip- 

ment, Nolan's Garage, East Wareham, 
А58. 


BUILD your own concrete block machine. 

No plates needed, Sell blocks or build 
your home, Easy. inexpensive, Plans. pic- 
tures, instructions, $1. Horne, 206 W, 
Wilder, Tampa, Florida, 


BUILD him a jeep. 2 speeds-pedal operat- 

ed-carries four nicely, Plans $1.00-post - 
age $.20. Snyder, 561 Harrison Ave.. Ards- 
ley. Penna. 


GARAGE doors dashboard controlled. Ad- 
wee information under ‘‘Automo- 
es." 


BUSINESS OPPORTUNITIES 


LICENSED Concrete Specialists wanted 

everywhere, No experience needed. 
Make Colorglazed pottery without molds 
or costly tools, .S,.-Canada patented 
method. Cemetery products, novelties, 
tiles, etc, Guaranteed basement leakseal- 
ing. Other money-making projects. Book- 
let, details free, Men only, National Pot- 
teries, Fergus Falls, Minnesota. 


HAVING been granted permission by the 

War Production Board to resume manu- 
facture of a limited quantity of our No. 5 
Kendall Envelope Sealers, We require а 
few additional distributors, Men with sell- 
ing experience will find this Sealer an 
attractive income producer Sells on dem- 
onstration at 5250 Kendall Sealer Com- 
pany, E, Jaffrey, New Hampshire, 


MILLIONS wasted yearly! Make big income 

recharging dry cell batteries, New easy 
approved method invented, Develop perma- 
nent post war business; home or shop. 
Make clean up during present shortage. 
Build simple inexpensive equipment your- 
self. We tell you how to buy and sell large 
quantities, Rich Engineering Co., Dept, D. 
3033 Main, Kansas City, Mo, 


WONDERFUL ا‎ tants 

oi Sandwich shops, Soda Fountains or 
small cafes, Sensational New Sandwich. 
easily served, no smoke, no grease, write 
for free information and start making big 
money with the Sandwich that is different, 
Haskell D. Boyer. P.O, Box 1486, Fort 
Worth 1, Texas. 


MAKE new patented toys in your work 

shop, Lathe required, Pay small royalty. 
Year around seller. Self advertising. They 
sell like yoyos. Your ticket to prosperity. 
Send $1.00 for blue prints and proposi- 


for operators 


tion, People are toy hungry and stores 
are empty, Act now, Clinton Davidson, 
636 “C7 St., San Diego 1, Calif. 


WE have open machine facilities to manu- 

facture good marketable items such as 
toys. household and automotive accesso- 
ries, or what have you, Will consider out- 
right purchase or royalty on sales, Send 
your proposition to City Machine Co., 868 
Tallmadge Ave.. Akron, Ohio, 


LEARN Eiectroplating—Complete Instruc- 
tions by & practical plater, with formu- 
las for Brass, Cadmium, Chromium, Cop- 
per, Gold Nickel] and Silver Solutions. 
Price $1.00, Money Back Guarantee— 
Plater H-'de, P.O. Box 176, National City. 
California. | 
MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered, Free literature. Christy Supply. 
Dept. 747, 2835 N. Central Ave., Chicago. 
MOLD-MAKING, Plaster casting, Money- 
making Business, Literature Free. 
Kemilo, Park Ridge, Illinois. 


POPULAR SCIENCE 
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ELECTRICAL Appliance Repair, Open 

your own shop. Learn house wiring; 
electric motors, vacuum cleaners, washers, 
etc. Complete illustrated’ course shows 
how. Free booklet. Pacific Training 
School. 
Angeles 6, 


START Home Business making statuary, 

plaques, art goods, novelties, souvenirs, 
concrete ttery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing pons 
Valuable folder free, Creative Publishers. 
PS1, Glencoe, Illinois. 


LIQUID Marble; snow-white, 

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big mone 
mation given free. rite—Compo-Tex, 
Box 786-F, St, Louis, Мо, 


COLOR Concrete with Chemicals, Big 
money making Hollywood style pottery, 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches,  Marbling, cement 
water-paint, 10c brings sample, literature, 
Pictures. Hollywood Cementcraft, 8530 
Wonderland, Hollywood 46, California. 


OPERATE Profitable Credit and Collection 

Agency Business; Earn $5,000.—$10.000. 
Yearly upwards; Interesting literature 
Free; Write Educational Extension Service, 
Department 102, Wilshire-LaBrae Station, 
Los Angeles. 


multi-col- 


IMMERSION Plating. course of instruc- 

tions complete with valuable formulas 
only $1.00, International Service Bureau, 
St. Jghn, М.В, 


PERMANENT substantial income manufac- 
uring newest, civilian 
n 


No tanks or sho 
Free Booklet, 
catur, Illinois. 


MAIL Order Business course shows you 

how to make money, spare or fulltime. 
Teaches professional mail order technique 
—not penny-snatching schemes, New Suc- 
cess-Catalog Free! rite—Nelson Com- 
pany, Dept. 4-01, Chicago 4. 


OWN A mail-order paper products busi- 
ness. Sell envelopes, tags, labels, boxes, 
by mail, wholesale, Tremendous demand. 
Steady profits. No capital necessary. Write 
Omaha Envelope Service, Dept. 51, 4721 
California, Omaha 3, Nebraska. 


HOME Craftsmen! The originators of 

Victory Whistles now offer drawing and 
plans for novelty No. 2, both for $1.00. 
Membership included. More coming. 
"Profitable spare time." The Novelteers, 
219 R.2, Easton, Pa. 


PLASTIC—Wonder-links for EI 

Costume Jewelry. Profitable sideline! 
Free details. Beginner's outfit, $1 (refund- 
able). Hughes, 218 Sidell, Danville 2, Ill. 


required 
unmetal Co., Ave, E 
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six weeks. Information Free. Bryan, 
E. Pearl, Cincinnati, Ohio, 


ANGORA  Rabbits—Wool brings $9.00 
pound! Book tells everything. "Angora 
Care-Management’’ regular $1.50, special 
$1.00, Catalog Angoras free, Grinsteads, 
Dept. 16, Edwardsville Illinois. 
NEW Mail Order Course Hits-the-Spot! 
Shows how to make Dollars not Dimes 
by mall Contains four proven Money 
Making plans. Write Today! Rehkop, 308 
E. Commercial, Springfield 12, Mo. 
CIGARETTE Roller—sample and instruc- 
tions how to make of wood—easy to sell 
—badly needed. Mail $1.00 to Commercial 
Specialty Company, 342 E, 214, Euclid 19. 
о, 


PROFITABLE, spare time, unusual] mail 

business earned $1400 monthly. Copy- 
righted instructions $1.00 postpaid. W. S. 
Boyd, 331 Fourth, Pittsburgh 22, Penna. 


BOOKKEEPERS Earn Extra money operat- 
ing Profitable Bookkeeping Service Spare 
Time. A. Schreiner, Batavia 1, Illinois, 


JANUARY, 1945 


Dept. SA83, 4703 West Pico. Los | 


now, Full infor- | 


"START Now'" Build your own business, 

5 Volumes money making business start- 
ers, $1, Single Volume 25c, Burke Pub- 
lisher, 1345, Robson St., Vancouver, Can. 


RUBBERFORM —Plastic; Waterproof, elas- 

tic flexible mold making liquid, Sample 
pint with instructions $1.25  postpaid. 
Gallon $7.00. Plastic Products, 1410 Bel- 
mont. Chicago, 


New Course, Flexible Mold Making. 
Novelty Casting. No priorities, Valuable 
folder free. Plastic Arts, Route 4, Muncie, 
Indiana. 


RUBBERFLEX—Airlastex, waterproof flex- 

ible liquid ‘The real McCoy’ makes 
molds overnight. Sample pint with direc- 
tions $1.50; Gallon $9.00, Twentieth Cen- 
tury Products, 3151 W. Southport, Chicago. 


START Mailorder Bookshop—Everything 

furnished: publisher cooperation, 25¢ 
brings booklet, exclusive setup, samples, 
exciting ideas, General Publications, Os- 
sining 1, New York. 


START vour own business at home taking 

magazine subscriptions. Highest com- 
missions. Big Christmas season ahead. De- 
tails, Supplies. American Readers' Service, 
Gwynedd, Pennsylvania, 


SCHOOL Seniors! A postal will bring you 

our KwicE-Sell Cardalog of graduation 
name cards, Hot selling everywhere! Big 
profits! Hurry! Craftcards, Box 235(AD). 
Pittsburgh 30, Pennsylvania. 


MAKE and mold genuine Plastics. Forty 

illustrated work-sheets explain methods, 
processes, Authentic-simplified. $1.00. Free 
circular. Plastics Digest, 3937D Tracy. 
Kansas City 4, Missouri. 


SIX complete and different post card plans 

for starting profitable spare time busi- 
ness. Gordon Publishers, Box 23, Paw- 
tucket, R. I. 


BE Independent, start your own business. 

Any locality. Men-women. Experience 
unessential, Details gladly. Acme, 5521 
36th N. E., Seattle 5, Washington. 


"HOW To Make Simple Molds and Plaster 

Plaques." Profit in popular novelties! 
Booklet 25c. Plastercraft, 1406 E, 43rd St., 
Cleveland 3, Ohio, 


LIQUID Marble — Marvelous, colorful. 

Brushed. sprayed, molded, Rubberlastic 
molds! Composition Flooring! Particulars 
free. Marbelizing Service, Edwardsville, Il. 


INCORPORATE in Delaware. Many ad- 

vantages. Free details, Corporation Fis- 
cal Company, Inc., Delaware Trust Build- 
ing. Wilmington, Delaware. 


LEARN Mailorder, Five big interesting 

trade Magazines teach you quickly, Post- 
paid, 25c. Lewis Co., 828-K Carpenter, 
Oak Park, Illinois. 


MAKE Big Profits—in spare time at home. 
Let our research department send de- 

tails free. Frank Sargent, Jr., P.O. Box 

868, Denver 1, Colorado. 

*$2.000,000.00 LETTER'' Gardner's letter 
and brand new beginner's plan circular. 

free, Raymond Dows, 17 Park Row, New 

York 7. New York. 


MAKE strange new plastic at 5c gallon; 


sells 50c. Enormous profits. Makes 
floors, Walls, roofs, novelties. Bays Lab- 
oratory, Oklahoma City 9, | 
START your own business 127-Tested 


Plans. Free description booklet, Gen- 
eral Sales, Box 511-5, Burlingame, Calif. 


WORLD'S most mystifying novelty. 

tually spellbounds audience. Cost Ic 
sells 35c. Free details. Tropical Enter- 
prises, Box 142, St, Petersburg, Florida 1. 


INDUSTRIAL X-Ray a vast new Post-war 

profession. Find out how to qualify. 
Rush name for facts. 
Technology. Box X-209, Greenville Ohio. 


TYPEWRITER Repairing—Original Course 

Simplified Home Study, Weber Type- 

weer Mechanics School, Box 269, Osborn, 
D. 


50°, PROFIT each sale, No Investment. 
No Stock to carry, Details free, Ameri- 

can First Aid Co.. Dept. P., St, Charles, 

Illinois, 

SELL Books and Courses by mail in your 
spare time. Siddall, Atascadero, Calif. 


$——RAISE Giant Chinchilla Rabbits. 
Willow Farm, RIGA, Sellersville, Pa. 


Buy War Savings Bonds and Stamps regularly. 


PULAR SCIENCE OPPORTUNITIES 


GIANT Mail, Big Mail Order Magazine In- 

cluded. Opportunities galore 10c. The 

oF Commander, Box 302, Chillicothe, 
б. 

GROW Dwaríed trees few inches high for 
yourself or sell instructions 15c, 
McGuire, P.O. Box 628, Dept. E., 

11. Washington. 


jn — , “I HAVE a Windshield-wiper blade which 
PROFITABLE Home Business, Sensational : 


outsells any other". Will sell patent 
rights. Dufour, 47 Sheridan St., Lakeport, 


MAIL and distribute circulars; wonderful 
opportunity, Miracle Factories, Consho- 

hocken, Pa. 

INFORMATION Locating Products 
(wholesale) etc. Rakes, Box 593IC, Chi- 

cago 80, Illinois, 


1000 LIVE, Productive Names only 50c— 
all Late Cash Mail Buyers. Joseph 
Rover, 82 Merrimack St., Haverhill, Mass. 
PLASTICS made without equipment 10е Jb, 
Perfect castings. Formula 50c. Baker, 
225 Symington Ave., Toronto, Canada. 
BOOKKEEPERS—Earn money at home 
posting journal entries, Ellis Business 
Service, Cedar Grove, North Carolina. 
HOMEWORK Business, $10,000 year, En- 
tire Setup $1.00. Factory, 23NE8, Okla- 
homa City 4, 
WORK for yourself at home, selling books, 
courses, etc. by mail Write Donald 
Foster, Box 1069, Glendale 5, California. 


CAPITAL seekers—Interested in raising 
$25,000 or more should write to Amster 


; Leonard, Fox Bldg., Detroit 1, Michigan. 


FAST Mail seller. Easily made, Factory, 
Farm, Home necessity, Details 10c. Ham- 

ilton, 650 S. 20th, Newark 3, N.J, 

IMPRINT Ciroulars, New 2-color samples 

Eus Fowl Printing Co.. Munice 2, In- 
iana. 


LEARN — Upholstering. It's profitable, 
Pleasant work, rite, Upholstering. 
Dept. 236. Lombard, Illinois. 


FREE Literature describing mail order, 
and many moneymaking plans, Swen- 
teck, 8840 Warren, Dearborn, Mich. 
INVESTIGATE—Co-operative Mail Promo- 
tion Service for profitable opportunities. 
Russell Johnson, Clarkfield 1. Minnesota. 


CHICAGO Mail Address, $1.00 Monthly. ` 
Write, Faultless, 3439 Michigan, Chi- 
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YOU too can learn how to make, mold 
and cast Real Plastics. Send stamped 

envelope. Box 498, Gainesville, Texas, 


TURN accounts into cash, Good income; 
quick results, National Collectors. New- 
ark, Ohio, 
| р BUSINESS SERVICE 
PHILADELPHIA, Pa, Mail Address, $2.00 


monthly. Graham System, Real Estat 
Trust Bu iding, ds 


CAMERAS, PHOTO SUPPLIES 


from 
size ma: 


for protection, supplied unmounted—15 for 
$1.00, 55 for $3.00. All Postpaid, Send self 
addressed envelope with order for quick 
service. Cinema Artists Studios, Box 
328-M, Hollywood 28, Calif. 


AMATEUR Photographers attention! Im- 
. prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 


| sample copy of American Photography, | 


ee ————— 


enclosing ten cents for postage, Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 


BASS Says: War time proves Bass leader- 

ship. Amazing selectlon of finest stil 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used still avallable, Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys 'em, sells 
"em, trades "em. Bass Camera Pe age 
Dept. SP, 179 W. Madison St., Chicago, Ii, 
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CASH! Spot cash for cameras, lenses, bi- 

noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer, Over 30 years of de- 
pendabilit y insures honorable dealings. 
Bass Camera Company, 179 West Madison 
Street. Chicago. Illinois. 


WAR-BARGAIN Used Cameras — 35mm 

$6.00, Graflex $29.50, 61х81. View $15.00, 
Movie Camera $5.00. Projector $7.50, new 
Bausch & Lomb lenses $4.98. Hundreds 
of others—complete list, descriptions 25 
cents. Used Camera Directory, (List 35) 
3111 West Tuscarawas, Canton 3, Ohio. 


“BIG Bertha" telephoto camera easily 
made. Trifling cost. Objects miles away 
hoto raph close up. Ultra sharp pictures. 
elephoto lens an instructions $2.00. In- 

structions alone 10c. Carl Jamer, Manor- 

ville, New York. 


AT-LAST!—It's-Here! Patented develop- 

ers that don't know what oxidizing 
means! They MAE at air, lights! LT-30 
soft-working, medium-contrast. 
Quart 50c. Graphic. Economy Developer 
Co., 1624 S. Trumbull, Chicago 23, 


Paseo, ee re i інн ананна „Вара ВИНЕСЕНО 
OIL coloring photographs a fascinating ; 


hobby or profitable business, Learn at 
home. Easy simplified method. Send for 
; National Photo Color- 


MAKE Pinhole Camera 

hotographs. Ful Directions and Pin- 
hole “Lense ready to mount 25c. Re- 
arih Laboratories, Box 992 Grand Cen- 
tral Annex, New York 17, N.Y. 


GLAMOUR’ Girls!—Kodachrome slides 2- 
$1, 5-$2; 35mm negatives 10-$1; 35mm 
transparencies, unmounted 15-$1: Pin-Up 
photographe 10-$1; Fine Arts, Box 2084- 
San Antonio 6, Texas, ` 


NOW is the time to sell your camera, pro- 

ector, enlarger, or other equipment at 
highest cash prices. We buy. sell or 
trade. Enoxville Co., Traffic Station, Box 
7. Dept. PS Minneapolis 3, Minn. 


MAKE mones i Nt photography. Learn 
quickly at hom Easy plan. Booklet 
free, American School of Photography, 
1315 Michigan, Dept. 1721, Chicago 5. 


ENLARGERS--Build your own. Kit of 

parts $6.00, Free particulars. Crescent 
Engineering, Box 251-C, South Pasadena, 
California. 


I BUY sell and exchange cameras. W. К. 
Crosson, 4515 Grand River, Detroit 8, 
Michigan. 


PHOTOGRAPHIC lessons by correspond- 
ence. Camera Craft, Lemcke Bldg.. In- 
dianapolis, Indiana 


FIX and develop film in one solution. 


Send $1.00 for formula. Adams, Box 
255, Midland, Mich, 
CARTOONING, SIGN PAINTING, 
DRAWING И 


25c in coin. Snack-Pack Co.. 32 E. Georgia 
St.. Indianapolis 4, Ind. 


SIGNS Made Easily, Instructions and ten 


terns. Sizes up to Eight inches. 
$1.00. Co-operative Business, Box 638, 
Chicago. 


FREE, limited time only, pens, 


Cartooning | 
ret C 
12. N.Y | 
AMATEUR and semi-professional curtoon- 

ists and artists, cash in on your ability. 
Write Hamilton, Box 4EA, Woolsey Sta., 
Astoria, New York, 


on your sense of humor, 
Cartoon Ideas, Booklet shows how. Send 
25c. Ulsh Studios, 58188 Wrightwood, Chi- 
cago 14. | 
15 CARTOON  lessons—Money making 
plans-markets-60 cartoon showcard pat- 
terns, $1.00, Cartoon Studio-1402, Charles, 
Crosse, Wisc. 
CARTOONING Course:—30 illustrated les- 
sons, over 500 sketches, complete $1.00. 
Rex Cartoon Studio, Box 892N, Pasadena, 
California, 


pencils, 
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| ART magazines 25c, 6—$1.00; Revised mod- 


ern poster art $2.00; Figure Drawing, 20 


Colored 


ington. issouri. 


art work. Free estimate. Box 5. White- 


stone, N.Y, 


LEAEN Cartooning, Gag writing. Plans, 
markets, Drawing set given! Hartman, 
2438 W. Lincoln, Nebr. 


DRAWINGS made for Commercial use. 
Cora Wright, Arrovo Grande, Calif, 


DRAW Gorgeous Gals. Complete course 
50c. Norman Beier. Crawfordsville, Ind. 


CHALK TALK STUNTS 


CHALE Talks. Laugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon- 
ist Balda, Oshkosh, Wisconsin. 
CHEMICALS & APPARATUS 
CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses, Send 3c 
postage for free 44 page catalog. Dept. 


M26, Biological Supply Co., 1176 Mt, Hope 
Ave.. Rochester 7, N. Y. 


' THE House of Winn, the Home of Sup- 


. 10c for Retail Catalog. John H 


5 Co., 


3 


' wood, Cincinnati, 


plies for Amateur Chemists, See Winn's 
new idea Chemical Kits and Apparatus 
Outfits for Home RIDE DN: > 
Winn, Es- 
tablished 1931. Dept. 607, 124 West 23 St.. 
New York 11. N, Y. 


NEW 32 page Chemical Apparatus Order 
Book. Complete line of Chemical Glass- 
ware, Apparatus and Chemicals. Send 10c 
for this book. Standard Science Supply 
1232 N. Chicago 22, 
Illinois. _ 
$1.50 2 COLORS—Luminous Paint or 2 
colors—Fluorescent Paint, $3.00 2 colors 
—Luminous Paint 2 colors—Fluorescent 
Paint yard—Luminous cloth 12—Fluores- 
cent crayons. Franklin Miller, 18 38 
Street, Wilmington, Delaware. 
HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated; 
50c. Experiment Booklet, 15c. Chemical 
CRM, oc, Reading Scientific Co., Read- 
ng, Га, 


SACRIFICING chemistry sets, now on war 
contracts, $25.00 sets now $11.92: $15.00 
sets now $7.47. Only few left, Send stamp 


Paulina St., 


for list contents, Kem-L-Kits, Middle- 
town, Ohio. ун 
CHEMISTS: Specialized non-technical 


brochures on Chemistry for bench and 
home chemists, Something unique, Lit- 
erature Free, Lankton Chem-Research Bu- 
reau, R1, Box 76, East Lansing. Michigan. 
100 DIFFERENT Chemicals. One ounce or 

more each, Excellent opportunity for di- 
versified laboratory stock, $6.90. Midwest 


Chemical Co.. 3724 Second Ave.. South 
Minneapolis, Minnesota. 
LABORATORY Supplies at Wholesale 


Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10c, National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 


NEWS about, articles for science enthu- 


siasts in Amateur Scientists’ Magazine. 
Copy lic. 45 North Evergreen, Memphis, 
Tenn. 


LUMINOUS Paints will glow in dark. Six 
colors, Fairmount Chemical Co., 136 Lib- 

erty St.. New York City 6 

PURE Chemicals for Experimenters. List 
sent. Hooper Chemical Corp.. 267 Wash- 

ington Ave,, Rutherford, N.J. 


- FREE Catalog: Chemistry, 
Biology, optics, 
Evanston, Illinois. | 
25 PIECES e eh $1.00, -16 chemicals 
$1.50. Rankin, Glover Bldg, Kansas 
City Mo. . 
FREE chemical catalogue. Enclose 3c Post- 
age. Greenwood, 398 Broadway, N. Y. 
CHEMICAL catalog 5c, Arc Chemical Com- 
pany, 191) Arthur Ave., Bronx 57, N. Y. 
SPECTROSCOPE for quick chemical analy- 
sis $2,50, Т. A. Cutting, Campbell 3, Cal. 


COIN COLLECTING 


10 INDIAN Head cents, different dates 
also pricelist, e астии, 1053?4 Rich- 
О, 


mineralogy, 
Tracey Laboratories, 


Buy War Savings Bonds and Stamps regularly. 


oses, 81х11, $2.00. Signs, Farm- . 


DESIGNS—Patterns. drawings, plans. any | Pany. 1180 Е. 63rd. Chicago 37, Illinois, 


A A— P ig‏ س 


12 WOODEN Nickels $1.00, 
Indian Cents $1.00, 


4 ANCIENT Roman Coins 2000 years old 

$1.00, 30 Different Foreign $1.00, 100 Dif- 
ferent $4. 00, 43- mixed Indian cents $1.00. 
Lists—Approvals. Delmonte, 725 West 172, 
New York 32. 


QUICK Service; reasonable prices, United 

States catalog lÜüc, Foreign catalog 10c. 
Ben's Coin Shop, 72 W, Washington, Chi- 
cago 2, Illinois. 


345 ANTIQUE Firearms: 4 ‚000. Bargains, 
Coins, Swords, Cartridges, Fossils, Min- 

erals, Indian Relics, Rifles. Catalog (many 

photographs) 10c. Heike. Wenona, Ill. 


. FREE! Large illustrated price list of coin 


| for coin collectors. 


` ticulars free, White's Rabbitry, 
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albums, coin books and other supplies 
James Randall, 341 
South Dearborn, Chicago 4, Illinois. 


FREE! Foreign coin, banknote and Coin 

Collectors’ ‘Tlustrated Catalog to ap- 
proval service applicants. Send 3c postage. 
Tatham Coinco., Springfield-D50, Mass. 


COMMEMORATIVE $125 — Columbus — 

Stone-Mountain, Texas, Cleveland. $1.50 
each. New illustrated Catalogue 20c. Nor- 
man Shultz, Salt Lake, Utah. 


WILL Pay $10.00 Each For pere Lincoln 
Pennies!  Indianheads $50. Dimes 

$1,000.00. Catalogue 10c. Pederal Coin Ex- 

change, 1-PS, Columbus, Ohio. 

WANT to buy, Indian and scarce Lincoln 

cents. Send 10¢ for buying price list, 

Hansan's, 1326 Main, Kansas Citv 6, Mo. 


FREE Coin information to collectors. 
a: s 3132 Mersington. Kansas City 


„ New York. 


FIVE foreign bills, 25c; 25 different $1.00. 
Beffel, Box 37, Ottawa, Illinois, 


CONSULTING ENGINEERS 


ANALYSIS and opinion rendered on me- 
chanical and electrical problems, Draft- 
ing and printing service, Submit problem 
for cost estimate, Enclose $1.00 to corer 
preliminary B enses, Associated General 
Engineers, 4525 Bryan Place, Downers 
Grove, Titinols, 


LOCOMOTIVES 8x10 Photographs. Larg- 

est Steam also New Turbine Type 50c 
each. Blue Prints side elevation state pas- 
senger or freight, Dollar each. Rinehart 
Engr.. 332 S. Mich. Ауе. Chicago 4. Ill. 

DETECTIVES 

DETECTIVE Training — Secret Investiga- 

tions Easy Method—Finger Prints. Book- 
let Free. International Detective System, 
pun Monroe St. N.E.. Washington 18, 


= 


DETECTIVES—Work home—Travel. Ex- 
perience unnecessary, Write, Wagoner 
P-125 West 86th. N. Y.. N. Y, 


DETECTIVE Training, Philips 


Service, 1917-C North Kennet 
39. Illinois. 


FINGERPRINT Powder: new and superior 
powder, William Croll Box 502, Norris- 
town, Penna. 


Secret 
. Chicago 


DOGS. BIRDS, PETS, RABBITS 
RAISE Rabbits we pay $9.00 to $18.00 


each continuous market price guaran- 
teed literature 10с, Hansen's Rabbitry, 
1347 Miller Ave.. Salt Lake City 5. Utah. 
RAISE мопгушакшу Angora Rabbits, 

Wool $9.00 pound le Р 
Marion, О. 


RABBITS: Flemish Giants, New Zealands. 
Reasonably priced. Franklin Young. 
Riverhead, Long Island. New York. 


ST. BERNARD Pups: Champion sired 


beauties, Franklin Young, R 3. River- 
head, Long Island, New York. 
RAISE Rabbits, make money at home. 


Markets guaranteed, Booklet free. Tay- 
lors Rabbit Farm, Hapeville, Georgia. 


$——RAISE Giant Chinchilla Rabbits. 
Willow Farm, R16C, Sellersville, Pa. 

STANDARD Rabbit Journal, Milton, 
3 years $1.00. Sample dime. 


MICE, Rabbits, Pigs. Catalogue list 10c. 
Houck Company, Tiffin. Ohi 


Pa. 
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DRAFTING 


MECHANICAL Drafting Blueprints. Send 
sketch. Free quotation, Hamilton, 650-B 
5. 20th, Newark 3. New Jersey, 


DRAFTING INSTRUMENTS 
815" 


x 11” BLUE printer, complete with 

lue print papers, tracing papers. chem- 

ical, д ‚15 postpaid. Best Co.. Box 5802, 
Cleveland 1, Ohio. 


SAVE on drafting materials, Free catalog. 
Draftsmen's Supply Co., 19 South Wells 
Chicago 6, 


EDUCATIONAL & INSTRUCTION 


GOOD Jobs and a Sound Postwar Future 
await you in hotel and institutional field. 
Men and women — all ages — needed for 
well-paid positions that offer color, excite- 
ment, ever-new and fascinating duties, 
. Record-breaking business in hotels, clubs, 
institutions, Means even greater opportuni- 
ties. Lewis School receiving calls for man- 
agers, assistant Managers, stewards, host- 
esses, purchasing agents, and 55 other 
types of important positions, These are not 
temporary jobs, but important positions in 
an essential business that offers splendid 
opportunities in War or peace, good times 
or bad. Previous experience proved un- 
No need to leave your job to 
A good grade school education, 
plus Lewis Training qualifies you at home, 
in spare time, Our National Placement 
Bureau helps to place you—and our amaz- 
ing Certified Job Plan—actually guarantees 
you will “make good" when placed. Write 
today for free book! Lewis Hotel Training 
cA ome Room DA-2768, Washington 7, 
C. (First and only School of its kind— 
Now in its 29th year. ў 


REFRIGERATION Air Conditioning. 
Mechanically-minded men! Are you in- 
terested in the kind of work which offers 
a "go-getting'" man a real chance to make 
headway--even own his own business? 
Then write today for free Facts about Re- 
frigeration and Air Conditioning. and how 
you can start Now to get a working foun- 
dation for this field in your spare time; 
how you can get the kind of training 
which for 18 years has helped so many 
U,E.l, men “make the grade'" ір a big 
way, Utilities Engineering Institute, Dept. 
0 зады W. Belden Ave.. Chicago 14, 
nois. 


MAKE Up to $25-35 week as a trained 
practical] nurse, Learn quickly at home, 
spare time, Easy tuition payments, Earn 
while you learn—many earn hundreds of 
dollars while studying. Easy to understand 
lessons, endorsed by physicians. High 
school not required. Our 45th year. Write 
for free booklet and sample lesson pages, 
Chicago School of Nursing. Dept. K-1, 
Chicago. 
PSYCHOLOGY teaches about mind. Bi- 
ology teaches about body. Bio-Psychol- 
ogy teaches about poWers of mind over 
body. Use powers subconscious mind. Se- 
lect proper vocation, Grow. Broaden edu- 
cation, Develop personality. Control emo- 
tions, Succeed. Correspondence. Dept, P, 
Taylor School of Bio-Psychology, Chatta- 
nooga 1, Tennessee, 


AUTO Body and Fender work, including 

metal work, welding and spray painting. 
Look into it! One of the most profitable 
branches of tremendous Auto industry of- 
fering chances for good job or your own 
business, Train in spare time, Write for 
Free facts, Utilities Inst., Dept. 34%, 1316 
W. Belden Ave.. Chicago. 


CARPENTERS, we teach the square in five 
easy lessons by mail, Our !4 size pra “tice 
square and simplified instructions does the 
work. Free information, better still send 
quarter for practice square and partial les- 
son, Builders’ Topics, 3rd Floor, Medical 
Arts Bldg,. Seattle, Washington. 
WELDING—Electric Arc, Learn quickly by 


actual ractice at Hobart Welding 
School. In ана] шагасы at bare cost 


of materials use d. 75с in stamps brin 

valuable welding lessons poren and full 
rticulars. V au Weldi School, Box 
-152, Tray, О 


FOR greater ee learn how to get a 

raise, get a better job, gain recognition, 
earn more money, $1.00 postpaid, Money- 
back guarantee. Anderson, Р.О, Box 1666, 
Richmond 13, Va. 
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GOOD ''Used'' self-instruction educational 
ooks on all subjects bought, sold, rent- 
ей, exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free. Write. Nelson 
Company, Dept, 2-01, Chicago 4, 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home, You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-B, 
Austin 5, Texas. 


PLASTICS Engineers and workers in great 
demand. Rush name for free informa- 

tion on home study courses, Ohio Insti- 

ne of Technology, Box P-211, Greenville, 
1 б. 


"HOW To Break And Train Horses''—A 

book every farmer and horseman should 
have, It is free; no obligation, Simply ad- 
dress Beery School of Horsemanship, Dept. 
5B1C, Pleasant Hill, Ohio, 


THINK your way to Health. Happiness. 
Prosperity. Metaphysics simplified. Sci- 
entific prayer that works. Free Book ex- 
plains. Alexander Keene, D-20, Sedalia, 
Missouri. 
PROGRESSIVE Humanology the salvation 
of mankind! $1000 to anybody can dis- 
prove it. Dime brings booklet, David Orn- 
steen, Box 29, Englewood, Colorado, 


LEARN To sing beautifully through mod- 


ern Voice culture. Literature free, Fer- 
n. poet Hartford Ave., Bremerton, 
as 


STOP drinking poison. Learn how liquors 

are made, tested and purified. Mikesell 
Testing Laboratory, 206 5, “B”, Rich- 
mond. Indiana. 


HEALTH, wealth and happiness through 


Hindu philosophy. Read Dr, Lamkas 
"Mind Made Visible’’, $1.50. William- 
Frederick Press, 315 W. 35th 5t.. N.Y.C. 1. 


FOR an extremely profitable lifetime busi- 

ness, operate a collection agency-credit 
bureau, Easily learned. Free folder. Cole 
Associates, Syracuse, N. Y, 


USED Correspondence courses, Educational 
and Technical books bought, sold, rent- 


ed, satisfaction guaranteed, catalog free. 


Educational Exchange, Henagar, Ala, 


LEARN Profitable Credit and Collection 
Agency Business; Investigate Education- 


al Extension Service Advertisement under 


Business Opportunities. 


SUREHAND Shorthand in 30 days, guar- 

anteed high-school graduates, Most 
rapid, readable system. Textbook  25c. 
Jesse L. Cook, Bartow, Florida. 


MEN! Women! Get into Swedish Mas- 
sage, Make up to $40-$70 Week! Learn 

at home. Booklet free. College of Swedish 

Massage, Dept. MC-45, Chicago, 


LOCKSMITH Course, Lock-picking, key- 
fitting. etc. $1.00 prepaid, Miller's Key 
Shop, Canadian, Texas, 


Powerful Mental Telepathy 25c. 
912 Benton, Nashville 4, Ten- 


PROPHETS approximated FDR's name. 
Christ is here! Dime. Nichols, Box 85, 
Waltham, Mass. 


HOME Study Course, drugless therapy. 
Free literature. Institute of Drugiess 
“Therapy. Tama, Iowa. 


BECOME a Finance Man. Particulars free. 
George Lenhoff, Lincoln 8, Nebraska. 


ELECTRICAL SUPPLIES & EQUIP. 


HANDY Pocket size electric circuit tester 
checks all electrical appliances, radios, 
motors, fuses, etc. 90 to 550 volts, we or 


Roebling St.. 


ELECTRICAL Appliance Repair. 

your own shop. Learn house wiring; 
electric motors, vacuum cleaners, Washers, 
etc, Com lete illustrated course shows 
how. Free booklet. Pacific Training School, 
Dept. AS-1, 4703 West Pico, Los Angeles 6, 


FREE Catalog of motors, welders, gen- 

erators, fencers and other electrical 
items. Write LeJay Company, Minneapolis 
8. Minnesota, 


NEW 1/40 H.P. Reduction Motors, 110 volt 
A.C.-D.C, Dremel Sales, 1101 Cleveland, 
Racine, Wisc, 


Buy War Savings Bonds and Stamps 


regularly. 


ELECTRICAL Trouble Shooter: Finds 

Leaks, Opens and Grounds in anything 
electrical. Indispensible to Electric Shops, 
Garages, Car Owners. Free TE oS 
Factory, 811 East 3lst, Kansas City 3 
Missouri. 


LIMITED quantity exhaust fans ac 60 
cycle 120 volts, 16" $34.95—18" $39.95— 
24" $54.95, Also electric heaters ac or dc 
bowl type $6.95 each. No. C.O.D. Jean- 
nette Electric, 159 West 23rd St., New 
York 11. New York. 
NOW-—Repair your own electrical appli- 
ances with Chanite Self-welding, Electri- 
cal Heating, Element Flux. Instructions, 
delivered, price $1.00, Chanite Sales Com- 
pany, 914 South Main, Fort Worth, Texas. 


GARAGE doors dashboard controlled. Ad- 


ditional information under ‘‘Automo- 
biles''. 
500W, COILED Nichrome for toaster or 
hotplate, 40c in coin. Green, 116 Cool- 
idge Road, Worcester, Mass, 
ELECTRIC Pencil: Writes—Engraves all 


Metals, $1.00 postpaid. Beyer 
4515-C Cottage Grove, Chicago 15. 


REPAIR Electrical Appliances Use Nichro- 
{ е. See Ad Page 38, Advance Elec- 
ric o. 


EMPLOYMENT SERVICE | 


INTERESTED Foreign employment? Thou- 
sands jobs throughout world, Names and 

addresses over 200 firms with sample ap- 

Putem $1.00. Wonder-World Research 
ureau, Box 731, Gladewater, Texas. 


ENGINES & MOTORS 


MODEL locomotives, gas, steam engines. 

Supplies Catalogue 25c. Welding Rod 
for aluminum. Die Cast, Pewter, 
and Instructions 25c, Howardco, 
N. Ashland, Chicago. Il. 


GASOLINE Engine, Maytag,” Em H.P. Mag- 
neto Recharged, Overhauled,. $25. Ver- 
non Goeller, Box 82, Mt. Lakes. N. J, 


TWIN-Cylinder Air Compressors $17.75. 
Motors. Hoffmann, 6840 Parrish, North 
College Hill 31, Ohio. 


FARMS, OTHER REAL ESTATE 


HALF Acre Garden Tract 
Christi, 
dale, between Corpus and great Naval Air 
Base, good roads, few miles from produc- 
ing oil wells. Raise three crops a year. 
Fish in fabulous Laguna Madre off Padre 
Island. Full half acre tract only $450, $45 
cash down and $5 monthly pays for it. 
Be independent, spend your winters in the 
Sunshine of Corpus Christi Bay. Write 
A, F. DeLoney, рак 181 Austin, Texas. 


Mig.. 


Samples 
Р2-2417 


. W. 
. Paul, 
Minn. 
FARM Catalog mailed free, 
Bargains New York, New Jersey, 
necticut and 23 other states Maine 
Fla., west to Texas. California and 
Egon. Strout Realty, 255-ZB 4th Ave. 
N.Y, City 10. 


OZARE Lands for all purposes, 
River frontages. 6 : 


269 Grossman Bldg.. Kansas City, Kansas, 


OZARK Magazine, Lonsdale, Arkansas. 
For homeseekers, sportsmen, folklorists, 
Year, $1.00. 


FIELD GLASSES, 
TELESCOPES, ETC. 


ACHROMATIC  Telescopic objective, 3" 

diameter, 15" effective focus. Coated 
surfaces, Mounted in aluminum cell. Ideal 
for telescopes, spotting, television and pro- 
jection. Only $13.50 each. postpaid, 
mit with order, General catalog, 15c, Hoss, 
70 West Broadway. New York. 


TELESCOPE. Powerful Army type 
power, vest pocket size, Has ре io 
ly ground 35mm, lens, Length closed, 415- 
in., open 7-in, Only $1.69 postpaid. Satis- 
faction guaranteed, Utica Mail Order Co., 

923 Eagle St., Utica 3, N. Y. 

REAL 10 power telescopes $1.90, Supply 
limited. United, 2309E Lawrence, 

Jedo, Ohio, 


? 
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MAKE Your Own powerful, efficient astro- 


nomical telescope. Perfect lenses and 
instructions. 50X $1.00, 100X $2.50. 200X 
$3.50. 400X $5.50. Instructions alone 10e. 
Carl Jamer, Manorville, New York. 


ASTRONOMICAL Telescopes, Binoculars, 

Cameras, Microscopes; Bought, sold, re- 
paired. Send 10c for list of instruments 
desired. Rasmussen & Reece, 41 Market, 
Amsterdam N, Y. 


AmsterGam N. FF. 
MARE ge own efficient compound тр 
Lenses and instructions 50X $1.00 
100X I 50, 200% $2.00, Instructions alone 
10c, Carl Jamer, Manorville, New York. 


FOR THE HOME 


CHARACTER Reading. Head, Eyes, Nose, 
Mouth, Chin, analyzed—tillustrated. Fas- 
cinating. Educational. Secrets revealed. 
Postpaid $1.00. Grover Publications, 390a 
Bartlett. San Francisco, California, 


PREVENT mirrors fading. clouding, peel- 
ing. Send 25c coin. E. Davis, 4908 Glen- 
wood, Chicago 40, Illinois. 


FOR INVENTORS 


INVENTORS: Learn now—without obliga- 

tion—how to protect and sel] your inven- 
tion, Write for free ‘‘Record of Invention" 
form and complete instructions for making 
disclosure and establishing date of your 
invention. We also send our new free 
"Patent Guide for the Inventor'', contain- 
ing complete information about patent 
Procedure and how to sell inventions; 
giving illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments, We assure you prompt, confidential 
service. Delays may be dangerous. Write 
today for your free “Patent Guide" and 
“Record of Invention’’ form Clarence А. 
O'Brien & Harvey Jacobson, Registered 
Patent Attorneys, 52A-A Adams Building, 
Washington, D. C 


WHAT Should You Invent? Our Free Book 

tells you what today's inventive market 
wants—how to put down, patent, and sell 
your ideas. Scores of letters in our filles 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys will help you. Get our 


Free Book, '"How to Protect, Finance and 
Sel Your Invention", Also special docu- 
ment free, "Invention Record'" on which 


to sketch and describe your invention. 
. No obligation. McMorrow 
Patent Attorneys, 143-D At- 
lantic Building, Washington 4, D. С, 


PATENT Your Idea! Write immediately 
for two free illustrated books, ''Patent 
Protection" and "When and How to Sell 
ап Invention” 64 pages of valuable in- 
formation for inventors, No obligation. 
Address: Victor J. Evans й Co., 942-A 
Merlin Bldg., Washington 6. D. C. 


WE Locate buyers meritorious inventions, 

patented, unpatented, cash, royalty. 
Many requests on hand. Serious thinking 
inventors, write immediately, Descriptive 
booklet, references, free. Invention Report- 
er, 3A-11236 S, Fairfield, Chicago. 


INVENTION Development — Inventor's 

consultation, invehtions developed, de- 
signed, promoted; models constructed, pat- 
ent advice, patent drawings, Reasonable 
rates, Address: Invention Development, 
17720 Mission Blvd., Granada Hills, Calif, 


INVENTORS: New military and үсойтег- 


clal inventions e а needed by manu- 
Tacturers. Write for particulars, de bes 
Institute. Dept. 3-A, Washington. D 
INVENTIONS developed, sold Nasen 

Service Company,  Larendon Bldg.. 
Houston. Texas. | 
MODELS of inventions made. Reasonable! 


Specializing in metal, Dan Stankunas, 
3933 D St., Detroit 16, Michigan. 


CASH for practical ideas and inventions. 
Mr. Bal. BB-9441 Pleasant. Chicago. 
FORMULAS, PLANS, ETC 
10,000 FORMULAS, Recipes, Trade Secrets 
for making numerous products, Over 
900 pages chuck full of money-making 
ideas. Business opportunities galore! Edit- 
ed by expert chemists, Easy to read and 
understand. Start your own manufactur- 
ing business! Complete volume—$1.75 post- 
aid. Write! Grand Supply Company, 
9t, T, 2506 52nd St., Kenosha, Wisc. 
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UTHENTIC Formulary, 924 page illus- 

trated book. Prepared by experts. 10,000 
practical tested formulas, recipes, secrets, 
instructions for easily making most any 
product, Countless profitable business op- 
portunities. Valuable reference for home, 
industry, Extra! Complete plans: ''D.D.T. e 
miraculous new insecticide, One spraying 
kills all Flies, Mosquitoes, Lice, Jap Bee- 
tles, etc. Lasts three months. Big money | 
maker. $2.98 postpaid (C.O.D. U.S, Only) 
Foreign $3.25, Immediate shipment, Adams 
Brown Company. Dept, 106, Chestnut Hill 
61, Massachusetts. 


MAKE your own Cosmetics: 
Face Powders, Hair Dressing, 
movers, Deodorants, Shaving Cream, 
Tooth-Paste. Seven Tested Formulas, 25c. 
Research Laboratories, Box 992, Grand 
Central Annex, New York 17. N.Y. 


BARTENDERS Guide—Contains hundreds 
Of recipes for wines, beers, cordials, etc., 

$1. postpaid. Success Publications, Box 
932, Birmingham, 1, Ala, 

| AGENTS. Demonstrators, 
immediately. Anywhere. 


$2.0 Details free, 
DAR эре елы Penna. 


Lipsticks, 


earn money 


Mero, Box 344B, 


cleaner, cosmetic or ink formulas $1.00. 


Robert Wissinger, Ch.E., 5339 Warren, 
Norwood 12, Ohio | а. 
FOOL Proof Wine Formula. Simple, 


Cheap. Any fruit suitable, Quickly made. 
Send 50c. Gottlieb, Box 143, Rockaway 
Beach, N. Y. 


FORMULAS-—Al] kinds. Latest money- 
makers; literature Free. KemiKal, Park 
Ridge, Ill. 


TWO common ingredients make twelve es- 
sential products. Instructions 25c coin. 
Mimeocraft, Box 292, Edmonton, Canada. 


MAKE, Wine, Beer, Whisky Without Still. 
Formulas $1.00 each. Hendrix Studio, 
411 Madison, Wilmington, Delaware. 


CHEMIST furnish formulas for every need 
$1.00, Research $5.00 up. Felix 
standt, 957 Woodycrest, New York 52, 


NEED a chemist? Formulas, Research, 
Consulting Scientific Company, Swarth- 

more, Pennsylvania, 

FORMULAS—Latest, best Analysis. Lit- 
erature free. Belfort, Engineering 

Building, Chicago 6, 

ANY Formula $1.00 or money back, Wike, 
171 Norfolk, Brooklyn 29, N.Y. 


ANY formula $2.00 or refund. Case Kowal, | 


Chemist, 1846 Cullerton, Chicago 8, ~ 
FRUITS AND FOODS 
ORANGES - Grapefruit - Tangerine - 

Fruit shipped date picked-assorted or as 
desired, Sam Rodante, Tavares, Fla. 
FUR FARMING 
GIANT Chinchilla Rabbits. Valuable Fur 
Delicious Meat, 
Pastime, Tremendous Demand. Small 
Investment, Large Profit, Willow Farm, 
E16, Sellersville, Pennsylvania, 
GAMES £ ENTERTAINMENT 
TRIPLE—Deal.  Fifty-two cards, 
$1.00 prepaid. Box 842, Denver 1. Colo. 


COMEDY Scripts! Catalog free! Kleinman, 
25-31-M 30th Rd., Long Island City 2, N. Y, 


LEARN to draw funny faces, write, Funny | 


Faces, Modesto 8, California. 
HELP WANTED 


CALIFORNIA still needs thousands, men, 
women, all crafts occupations. Investi- 
gate Wages, schools, housing, 
mate, transportation, japs., unions, 
estate, etc, Ask all the questions you wish, 
I will answer them all truly, correctly, in 
a personal letter, Send only $1 for ex- 
penses. Harvey, Box 12, Oakland, Calif 
HIGH GRADE SALESMEN 
ADVERTISING Book Matches—World's 
largest "'Direct Selling" Book Match 
Factory offers advance cash earnings call- 


ing on every type of business, Men or 
Women, Experience unnecessary. Full, 
part time; Low Prices; High Quality; 


Quick Deliveries; Powerful Patriotic Dis- 
Play; Special Designs for .Army Camps 
and Naval Stations; Repeats, Sales Kit 
Free. Match Corp, of America, 3433 West 


; 48th PL, Dept, N-12, Chicago 32, 


Buy War Savings Bonds and Stamps regularly. 


Hair Re- | 


Instructions | Louis 1. Missouri. 


Eon- | 


Easily Raised. Pleasant | 


¦ operat 


| each; 3 for 25c. 


HOBBIES. COLLECTIONS 


ture 4x7" $1.00, Quivira Specialties, To- 

peka, Kansas. 

COLLECT Foreign Military Insignias and 
War Prisoners Emblems; Prices, Samples 


| ee Боушша F-35 West 32nd St., New 


UNUSED Match Book Covers, 100 all dif- 

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free list. Charles Edelman, 1311 P East 84. 
Cleveland 3, Ohio. 


ONE Dollar starts you on America’s new- 
est hobby. Collect Army insignia patches. 


Cash with order to Springer's, 206 San 
Francisco 5t., El Paso, Texas. 
PLAY “The Exchange Game’’! It's Fun! 


Its profitable! Complete details, six 
issues, “The Exchange" 25c, Charlotte J. 
Klings, Blue Island. Illinois. 

100 JEWELRY stones removed from rings, 
etc.—from $2.40, Lowe's, Box 311, St. 


COLLECTORS! Exchange duplicates. 
Stamp brings particulars. Box 2166, 


. Denver 1, Colorado. 


COLLECTORS’ 
Hobbies, 
Virginia. 


WANTED: Old cigarette cards, Write 
Caries Bray, East Bangor, Pennsyl- 
Vania. 


Super Hobby Mail: 5c. 
710 Gaston, Fairmont, West 


LEARN to draw funny faces, write, Fun- 
ny Faces, Modesto 9, California. 
HOME CRAFTSMEN 

FLOATING Art Colors are back again! 


They float оп water—form brilliant, 
swirling patterns, Decorate wooden, paper. 
metal objects—candles, bottles. bric-a- 
brac, etc.—by dipping! Waterproof, perma- 
nent marbelized finish, Create vivid origi- 
nal patterns of striking beauty! Set of six 
colors—red, white, blue, black, green, yel- 
low—only $1.00  postpaid, Satisfaction 
guaranteed! Carmen-Bronson,, 160-A E 
Fourth Street, Mount Vernon, N. Y. 


PLEXIGLAS—The amazing crystal-clear 

plastic, Saw it, drill it, bend it, twist it 
into hundreds useful articles that are 
beautifully different. Special 
package assortment 51, 
pounds $5. 
suggestions included! Order today! Car- 
men-Bronson, 160-A East Fourth Street. 
Mount Vernon, N, Y, 


CATALOG: Large line Decal Transfers. 
Patterns for jig sawing; New designs 


' easy to make Novelty Furniture, Lawn Or- 


naments, Silhouettes, Letter and Numerals. 

100 Crafts and Hobbies illustrated Book- 

lets. Tools. Other Lines, 500 articles finely 

Шонен. Write Wo-Met Shop, Ashburn, 
eorgia. 


————MM—ÓÀ— س‎ а 
DON'T run your legs off; Answer doorbell 
from = your kitchen with two Way, battery 
Communication System, Use to 

call garage, workroom etc, Many commer- 


| cial applications, Send $1.00 for plans and 
Joker. | 


detailed instructions which enable vou to 
build your own system for а few dollars. 
Box 42, Station “БВ”. Buffalo, New York. 


28 LAWN Ornament patterns 25c. Other 

patterns: 15"-20" high; Dutch girl, Dutch 
boy, pirate, bull terrier, Mexican girl, Mex- 
dwarf, penguin, flower girl, 10c 
25 novelty patterns 30c. 
Al 62 full size patterns $1.00 postpaid. 
Strother, Box 383-GM, Belington, W. Va. 


PLY WOOD—Beautiful nonpriority aircraft 

and cabinet stock. Thicknesses 1/32" 
through 1”, Large, small panels, Fir, Gum, 
Birch, Walnut, Mahogany. Reasonable! 
Complete lists 10c.  Carmen-Bronson,. 
190 а East Fourth Street, Mount Vernon, 


CELLULOID—Beautiful assortment, Mot- 

tles, opaques, onyx, pearls, Used by.ring 
makers everywhere. One pound assort- 
ment—pieces approximately 30 sq. in. 
each. Price $1.00, Craft Service, 337 Uni- 
versity Ave., Rochester 7, New Y 


345 ANTIQUE Firearms, 
tridges, 4,000 Bargains, Indian relics, 
Fossils, Coins, Minerals, Rifles, Catalog 
art Many Photographs. Heike, Wenona, 
ois, 


ork. 
Swords, Car- 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


NOVELTIES made from scrap wood, 25 | 
patterns 25c, 15 toy patterns 25c, 15 
Lawn ornament patterns 25c, Other Pat- 
Boy, Dutch Girl, Pelican. Rooster, 10c 
each; 3 for 25c, Lynds, Medway, Mass. 


ACTION Toy. Ingenious, Different, Runs 4 

minutes under own power, Scrap Ma- 
terials. Easy to build, Sells like hotcakes, 
Blueprints $1.00, Alta Products, Box 1109, 
Pasadena, California, 


ANYONE can make flexible molds, plaster 
casts, and liquid marble with our simple 

instructions, Complete instructions $1.00. 

Bing Products, 621 Tremont St.. Boston 18. 
ass. 


MAKE Shell Jewelry, Shell, Metal and 
Plastic parts for manufacturing at home, 
Free illustrated catalogue and detailed in- 
و‎ Florida Supply House, Braderi- 
on, Fla, 


49 LAWN Ornament patterns, some 21" 

high, 20 novelty patterns, 20 silhouette 
patterns, 89 patterns $1.00, Modern Wood- 
craft, Saginaw, Mich, 


“МАКЕ Saleable ‘brass’ electric lanterns 

-from tin cans," Drawings, directions, 4 
models $1.00. Worthycraft, 43 Lovell Road, 
Melrose 76. Mass 


WHITTLER'S—softwood subjects, 10 pat- 
terns, fhstructions, 25c, Cartoon Studios, 
1402 Charles, LaCrosse, Wisconsin. 


GENEROUS shipment stainless steel scrap 
$1.00 postpaid. Engineer, 1155 S, Ken- 
more, Los Angeles, California. 


HERALDIC Insignia Patterns $2, set, Dis- 
tinctive designs—various sizes. IHB. P.O. 
Box 508, Annapolis, Maryland, 


LAWN Ornaments, Novelties; Prints; Large 
assortment $1.00. L. Bazuin, Grand 
Rapids 3, Mich. 


SOLDIER, Sailor, Marine, color-patterns, 
25c Guaranteed, Box 5, Whitestone, N.Y. 


PLASTIC Handicraft Kits. Send for details 
"Modern Plasticrafi' Studio City, Calif. 


INFORMATION 


"Оп." America’s Frontier of Wealth. 
You? Why not? Real inside information 
on secret geological signs, leasing, promot- 
ing. Details, valuable information, | 
25c, Landowner's Guide, Box 64, Caddo, 
Okla, nis 
RESEARCH: Congressional Library, Gov- 
ernment Bureaus, etc, Questions, liter- 
ary, or scientific investigations, genealogy, 
business errands, attended by experts. Val- 
uable circular, 10c, Crehore, Box 2329-Y, 
Washington 13, D, C, 


$1,000 If you prove we live outside the 
earth, or refute our proof (Cellular 

Cosmogony $1.00) we live inside, Theoc- 

racy, A1720 Hough, Ft. Myers, Florida, 


INVENTIONS WANTED 


INVENTORS—The Lion Manufacturing 
Corporation of Chicago, a highly rated 
concern doing an annual business of 
$20,000,000 is interested in inventions for 
their plant and affiliated companies, Our 
interest is in patented or patentable elec- 
trical or mechanical devices for post-war 
development in the following fields: Radio 
and Television, Sound and Recording. 
Household Appliances, Vending Machines, 
Coin Operated Amusement Devices, in fact 
almost anything of metal or plastic, We 
invite inventors to send us details concern- 
ing their patented inventions. If your in- 
vention is not patented, tell us in a gen- 
eral way what you have to offer, If we are 
interested, we shall inform you how to 
communicate details without endangering 
our rights, Lion Manufacturing Corp., 13 
. LaSalle St., Dept. В. Chicago 3, Ill. 
ALL Kinds: We have facilities and finances 


to make and sell your ideas, both me- 
chanical and chemical. Send model, sam- 


ple details and wishes, General Sales & | 


Supply Company, 110 ‘East Main Street, 
Madison 3, Wisconsin. 


WANTED—Inventions having profit possi- 

bilities. Patented, unpatented, - cash, 
royalty, Inventors wishing to sell, reply 
immediately. Descriptive booklet, refer- 
ences, free, Invention Reporter, 3L-11236 
S. Fairfield. Chicago. 


CASH for Inventions—Patented, unpat- 
ented, Mr, Ball, BC-9441 Pleasant, Chi- 
cago. 


JANUARY, 1945 


| ented? If so 
terns, 14"-20" high; clown, Mexican, Dutch | 
pee 


Bldg. 


INVENTORS: Have you a sound, practical 

invention for sale, patented or unpat- 
write Chartered Institute 
Жуз ыы! Inventors, Dept. 3-C, Wash- 


INVENTORS: Learn how we sell your in- 
vention. Free Booklet, “Selling Your In- 
vention", Inventors Patent Exchange, 
336-D Palace Building, Hartford 3, Con- 
necticut. 
MANUFACTURER wants sensible mechan- 
ical device or idea with quick sales pos- 
sibilities in low-priced field. Write Matt, 
1412-C Great Northern Bldg.. Chicago A. 


INVENTORS! Have you good tentable 
idea? Write Mr, Metzleer, 11 West 42nd 
New York. 


WANTED—patented items for manufac- 
ture on royalty basis. Decker Manufac- 
turing Co.. Rockford, Illinois. 


PATENTED and Unpatented Inventions 
Promoted M. Joyce Humphries, 1422-25 


Land Title, Philadelphia 10, Pa, | 


JEWELRY 


SPICEY party records, $1.00 free listing 
each. Meyer Hurwitz Co., East Saint 
Louis, Illinois. 


LANGUAGE OUTFITS 


29 LANGUAGES by Linguaphone, Russian, 

Spanish, Portuguese—Direct conversa- 
tional method for mastering any language 
quickly, easily, correctly at home. Send for 
free book. Linguaphone Institute, 54 RCA 
New York. CI 7-0830. 


LEGAL DIRECTORY 


MEXICAN Law Practice, A, Б. Flota, Box 
240, Juarez, Mexico. 


MACHINERY, TOOLS & SUPPLIES 


“BRINES Bargain Bulletin’’, 55 big pages 

of auction rgains 
tools, Machines and supplies, for hobby, 
private and commercial wood and metal 
shops. Both used and new, Thousands of 
items and pnt from Army and Navy 
now availab Get your orders in, now, 
for walkie-talkie, jeeps, signal and wire- 


| less sets, All trades and mechanics books 


with valuable free premiums, Send postal 
for subscription form and all details, H. 
A. Brinkerhoff, Inc.. 37 Walker 5t.. New 
York 13, N. Y. . 


CONSTRUCT Your Own machine tools 

from Lewis Castings, Materials and 
Blueprints, supplied complete at a fraction 
of new tool cost, Mills, Shapers, Vises, 
Band Saws, Jointers, etc., are ideal for a 
whole range of home or commercial shop 
work. Send 10c to cover mailing of Cata- 
log listing 23 items. Lewis Machine Tool 
Co.. Box 116, Station A, Dept, S-48, Los 
Angeles 31, California. 


INDEX—Heads for sale. Very inexpensive, 
Sixty-two different divisions, Used on 
small lathes, drill press, milling machines 
etc. Make gears, hobbs, cutters, etc. Very 
accurate, and durable. Not a toy. Used by 
defense schools and hobbyists. Write for 
free folder. Long's Index Heads, 2117 East 
B St., Torrington, Wyo. 
DRILL GRINDER—Original Patented Pre- 
cision Sharpener. Grinds drills to factory 
accuracy, Calipers with Direct Reading 
Scales, Circle Cutters. New Tool Grinder. 
Lowest prices, Free Literature. Factory. 
811-A East 3151, Kansas City 3, Mo 


CUTTERS for engraving, routing, carving 

metal, plastic, wood etc. for hand grind- 
er, 3/32 shait, ball and inverted cone type, 
set of ten, assorted sizes, five of each type, 
$2.00. Radioco, 11105 Marshall Bldg., 
Cleveland, Ohio, 


BUSH Condensers, tinned copper, designed 

for refrigeration and air conditioning; 
many other uses. High heat transfer ca- 
pacity, reat efficiency, 8142x1015 $5.50 
each; 108x1114 ys 50 each, "Pioneer. 120 
Chambers St.. 7, Y. 


START, Se TEC motors. Nu-Way 
Foot Control- Lathes, Drills. etc, Circu- 
lar Free. Factory. Tractor-Lite Mig. Co., 
Spirit Lake. Iowa. | 
EXPERIMENTERS—400 valuable springs, 
75 Коа all sizes. 10,000 uses. No junk. 
$2.00. Naco. 29 Lancaster, West Hartford. 
Connecticut. 
LATHES, Millers, attachments, chucks, 
micrometers, indicators, Machine Serv- 
ice, Newfane, Vermont. 


Buy War Savings Bonds and Stamps regularly. 


and hard to get r 
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Mack, 


STEEL beam trammels for draftsmen, en- 
gineers, mechanics, Circular Free, Clair 
Company, a 02. Blythebourne Station, 

Brooklyn, N. Y. 
110 


DETROIT а Gas Valves, 14", 

volts and 20 volts, 60 cycles, some with 
hand resets, new $3. 50 each, Pioneer, 120 
Chambers St. Ч.М, 


DETROIT Tcr Expansion Valves, 
non-adjustable for Freon, Type No, 674, 
hew eae each, Pioneer, 120 Chambers St., 
GRIND Drills any twist in three different 
Drill point angles like factory, $2.95, 
prepaid, Guaranteed, Factory, 1512 West 
Slauson, Los Angeles 44, Calif, 


REMOVE, Prevent rust. Eight guaranteed 
formulas $1.00. Hamilton, 650- ев S. 20th, 
Newark 3. New Jersey. 


THE Shebel Filer files all saws. Send for 
circular. A. P. Shebel, 730D 8. Second 
Street, Milwaukee 4. Wisconsin. 


MAGIC TRICKS, PUZZLES, 
JORER NOVELTIES 


BE A Mathematical Wizard, Mystify and 

amaze your friends. New collection of 
numerical tricks, illusions, problems, jokes 
and mind-reading stunts just off the press. 
Stage secrets exposed. Anyone can learn. 
Send 25c coin for ''Magic In Numbers’’, 
ми Company, Box 1109, Pasadena, Cali- 
ornia. 


TRICKY Match Box, it turns around! It 
stands up! And it opens, most weird. 


EET magic novelty trick, Complete 


ready to do. 25c, The Magician, 2463-K, 
геа Ave.. Philadelphia, Pennsyl- 
vania 


500 TRICKS you can do! Douglas’ famous 

Catalog of 500 Tricks, now only 10 
cents. America’s fastest service on magic 
for pocket, parlor, stage, professional, 
EWE. Douglas  Magicland, Dallas, 
exas. 


MAGIC Is Fun! Send $2.00 for apparatus 

to perform 10 different, startling tricks. 
Guaranteed $5.00 value! Free, with your 
order, book of ''102 Tricks". Robbins Co., 
152-S West 42nd St., New York. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1944-45 cata- 
log. Holdens, P-220 W. 42nd 5t.. New York. 


MAGICIANS', Gamblers' secrets exposed. 
Cards, Dice, Punchboards, Slot Machine. 

Catalog '10с. Book Co., Box 671, St. Louis 
‚ MO, 

HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 

25c, Magic House of Charles, Box 8888, 

Hollywood. Calif, 

JOIN Magicians’ Fraternity! Complete 
details and sample Magic Magazine, 20c, 

International Magicians, Mount Morris, 

Illinois. 

EXPLAIN Trick, Keeping Bottle full of 
Water, with bottom up, insert matches 

mouth of bottle, Matches rise to bottom, 

Fifty Cents, Hurley, Mountainair, N, Mex. 

BRAND New! Magic & Fun Magazine, 25c. 
Exciting cash prize contest included. 

galore! Phoebus, 945-C Chancellor, Irv- 

ington 11, N, 

GREAT mind nes trick, Tell any per- 
son the number they are thinking, Com- 

plete $1, United 2309-T, Lawrence, Toledo, 

io. 

QUALITY Magic since 1907. Five Profes- 
sional catalogs. 5 for $1.00, Thayer's, 

Р.О. Box 1785, Wilshire-LaBrea Station, 

Los Angeles 36, Calif, 

SEND 25c for $1.00 worth of Magic Tricks 
and our latest catalog. Ball Square Com- 

pany, 697 Broadway, Somerville 44, Mass. 


$1.25 WORTH Magic Tricks and Catalog 
25c, Beebe, Box 260T, Pontiac 13, Michi- 
gan. 


MAGICIANS' Headquarters, 216-page illus- 


5 


trated catalog, 25c, Kanter's, S-1311 
Walnut Philadelphia 7, Pa. 
BE a Magician. Large ргиежиаа! magic 
catalog of latest tricks. 25c. Ireland, 


F-109 North Dearborn, Chicago. 


TRICKS, Secrets, cards, punchboards, etc. 
explained. Big illustrated circular free. 
Box 1278-P, San Francisco, 


57 


— a; 


ENTERTAIN Mystify, New,-Bigger Magic 
Catalog and 4 Secret Tricks 25c, Herbert, 
V-192 N, Clark, Chicago 1. 


MYSTIFYING Puzzle, Free manufacturing 


instructions. Stamped envelope, How- 
lett, Huntington Station, N. Y. 
SELL Magic. Wholesale list free, Totten, 


149 Parkdale. Pontiac 11. Michigan. 
MANUFACTURING 
MODELS, small lot manufacturing. met- 


als, plastics, etc. Milburn. Burlington, 
Kentucky. 


MILITARY INSIGNIA 


SILK Embroidered Emblems. Sample and 

price lists 10c. New Insignia Guide 10c. 
Insignia made to order. Hobbyguild, X35 
West 32nd St., New York. 


PATRIOTIC Poster Stamps. Large Mili- 
tary insignias in color; also Air Corps 
Squadrons; sample packet and prices 10c, 
Hobbyguild, N35 West 32nd 5t.. New York. 
FOREIGN decoration ribbons, insignia, 
lists, sample 15c, Insigniacraft, 236-28 
Ave.. N. W.. Calgary, Canada. 


MINERALS & PRECIOUS STONES 


GENUINE Arizona rubies (garnets) and 

desert sapphires. Send quarter for packet. 
Mineral Specimens, Box 2651, Phoenix, 
Arizona. 


TEN Beautiful Minerals including Lode- 
stone, one $1.00. Johnny Malloy, 111915 
. Los Angeles 37, Calif, 


MISCELLANEOUS : 


ARMY GOODS (USED) 


type Helmets $4, Liners only $1, EF 
epskin lined Leather boots $4, Rain- 
coats $1, Ponchos $1, Parkas, Sheep Skin 
or pile $12.50, Canvas Covers 5c per foot, 
All sizes. Minimum shipment $1. Via rail- 
way express. N.Y. Salvage Co., 144 Cham- 
bers St., New York City. 


FREE—Illustrated Movie Photo Catalogue, 
lsting Movie Stars, Bathing Suit Poses, 
Candid Photos, Band Leaders, 


mailing which will be refunded with order, 
Irving S. Klaw, 209 East 14 St., New York 
City 3 
FOR SALE, 1933 Scott Radio $98.00, Small 
Belt driven wood-working tool set. $65; 
350 Watt AC Gas Engine Generator $95.00; 
150 Watt AC Belt Driven Generator $50.00; 
16MM  Devry sound projector $495. 00; 
16MM sound flim subjects $16.00 to $150. 00. 
Guy Fleming. Huntsville, Mo, 


MAMMOTH mails, receive money máking 
plans opportunities, valuable merchan- 

dise bargains, free samples, catalogs, mag- 

azines etc. List your name in our Directory. 

One issuc 10c; Three issues 25c, National 

SER шн Box 57, Muskegon Hts, 19, 
ch, 


MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-5, 
Austin 5, Texas, 


GOOD "Used" self-instruction educational 
books on all subjects bought, sold, rent- 
ed. exchanged. Satisfaction guaranteed. 


MAKE your own glow in the dark articles. 

Sell at big profit or keep for your pleas- 
ure. Use Lite-Glo—magic new discovery! 
Hundreds of uses, Complete Lite-Glo kit 
$1.00. Cash or C.O.D, Lite-Glo, 1412-(B), 
Seward, Topeka, Kansas. 


PIPE & Tobacco $2; 25 Quality Cigars $5: 

50, $10; Wallets $2: Fountain Pens $2; 
Safety Razor d Shaving Brush $2: 100 
Double Edge Blades $2; Cash with order. 
dames Gallo, 15-06 150th St.. Whitestone, 
345 ANTIQUE Firearms: 4,000 Bargains, 

Coins, Swords, Cartridges, Fossils Min- 
erals, Indian Relics, Rifles. Catalog (Many 
T aroga piia 10c. Heike, Wenona, Illi- 
nois, 


58 


ا لالس اا س e‏ ل ee cE‏ 


FREE, fertile South-American lands! Fifty 
acre homesteads or 25,000 acre livestock , 


Broadway. New York 13. 


LOVELY Lucite Chain and Cross adds 
glamour to any woman. Stunning inex- 
| ges the raves, $1.00, Send 
circular. Bible Artists, Box 28, 
Jackson Heights, New York, 


RAILROADS — Passenger carryine-fasci- 
natingly entertaining; indoor, outdoor; 
gravity, electric, gasoline; easily, economi- 


cally built, operated. Details 15c. Earl 
Felker, Wilmette, Illinois. 
MEXICAN Importations. Bulletin Free. 


Featherwork Greeting and Place cards. 
Samples 25c. Mexican Products Co., 126 
N. Main, Tulsa 3, Oklahoma. 


CRUCIFIXES, 6" $1.00; 11" $1.69; 15" $2.69, 
Rosaries $] 50, Free 10-karat gold-plated 

Christopher Medal, Catalog, Charms, 

Geuthe, 1123 Broadway. New York 10. 


ALARM Clock troubles ended, Awaken by 

radio. Device automatically tunes pro- 
grams, Details $1. McGiffe, 354 W. 110 
Street, New York City, 


RECEIVE Moneymaking ор 
mails, samples, magazines, 
in several mailing lists, 10c, Rodgowski, 

3415 Broadway, New York 31, 


MONSTER mail, magazine, adsheets. cir- 
culars, opportunities, 10c. Harvey Teeple, 

Decatur, In ana, | 

“SECURITY Acres" New Sources Back- 
yard Income $1.00, Bonds, Box 395-P, 

Shreveport 84, Louisiana. 

FREE literature how to locate buried 
treasure and minerals, Fisher Labora- 

tory, Palo Alto, Calif. 


rtunities, 


RECEIVE mails, magazines, samples, Your . ل کے‎ 
" |- WHAT is wrong with most classified ads? 


name in numerous mailing lists 10c. 
Howard, 396 Broadway, New York. 


100 NEW YORK postcard views $1.10. 
Dixie, 101 Lexington Ave., New York City. 

PREE Drug List! ruggist Z. Robins, 24 
S. Hamlin, Chicago Illinois, 


MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 

line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal] 
Kits, fittings and blueprints at standard 
prices, Most complete stock in New Eng- 
land. James Bliss & Co., Inc., 220 State 
St.. Boston, Mass. 


ILLUSTRATED Catalog over 100 models, 

Castings and Blue Prints. Steam and 
Gasoline Engines, Locomotives, 10c post- 
paid, Active Products & Supply Co., 53 W. 
Jackson, Chicago 4, 


MOST complete Illustrated Catalog—''O- 

HO OO” Model Railroad Parts ever 
published, Send 5c for mailing, Selly, 1377 
Gates Ave., Dept. 813, Brooklyn, N. Y, 
PLANES, Boats, Hundreds of Hobby Items, 

catalog Free, America's Hobby Center, 
Dept. 815, 40 E, alst St., New York 10, 
New York. 


RAILWAY Models, complete line, informa- 

tive catalog HO and O Gauge 79 pages 
15е, „енеш 369 Erie, Milwaukee, Wis- 
consin. 


BLUE Prints for three model steam en- 

gines—uniflow—horizontal—vertical $2.00 
postpaid, Anton Bohaboy, 2297 Price St., | 
Rahway, N. 


MODEL SETS Cannon. Photographs, 
Blueprints $1.00, Hamilton, 650-B 8, 
20th, Newark 3, New Jersey. 


SHIP Model and yacht supplies, complete | 
large 64 page Catalogue, 25c. Wm, Wild, 

510 E, 11th St., New York City. 

MODEL steam and gasoline engines, cast- 
ings and drawings. Literature 10g. 

Wayne Miller, 222 N. Wells, Chicago б. 


MONEY MAKING OPPORTUNITIES 


MECHANICALLY Inclined Men—Own and 
operate genéral Appliance T shop. | 
Complete, illustrated course shows you 


Deni 1447, 2835 N. Central Chris Chicago. 
ETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free, Wagoner, 

P-125 West 86th, N. Y.. N. Y. 


Buy War Savings Bonds and Stamps regularly. 
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LOOKING for a profitable mail order busi- 

ness that can be started with little 
capital and developed into a paying propo- 
sition? Write today for full information. 
Jackson Publishing Co., Dept. 333, Box 
477, Mineral Wells, Texas. 


LEARN Metascience, Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 
pensive correspondence course. Write Meta- 
science, De Land, Florida. 


SCHOOL Seniors! A postal will bring you 

our Kwick-Sell Cardalog of graduation 
name cards. Hot selling everywhere! Big 
profits! Hurry! Crafteards. Box 235(AC), 
Pittsburgh 30, Pennsylvania. 


; A $100-A-MONTH hobby at home! No 
meeting . 


soliciting, no mail order, no 
Ee Easy, enjoyable pastime, Details, 
5c. (Refundable. ) Laura Dickson, 359 Main 
Bldg., Lander College, Greenwood, 5, C, 


PRIZE Contest Fans Can Win A For- 

tune! Free announcement service! Good 
news tor untalented contestants! Write to- 
day! National Contest Bulletin, Box 634-M, 
Grand Central Station, New York City. 


HEALTH First! Biophysics Attrition Mas- 

sage. First improvement over Swedish 
Massage in 100 years! Results unbeliev- 
able! No apparatus. Metabasic System, 
D9128, Station S, Los Angeles, 


EARN Money in any crowd. Call names of 

strangers, tell unspoken questions, Pro- 
fessional course mind reading, spiris writ- 
ing, etc., $1. Henderson, Box 341-A, San 
Bernardino, Calif, 


YOUR Money back and one thousand dol- 

lars profit possible in six months. Five 
hundred dollar investment, Particulars, 
Eureka Games, Charleston 22, West Vir- 
ginia, Box 374. 


Let me tell you how to start a Really 
| paying business from your home, $2.00 
postpaid for “Here's How". Box 87, 
Cincinnati 24, 
DRAFPTSMEN and Designers will be needed 

in great numbers in the Post- War period. 
Learn how to qualify quickly, Rush name. 
Ohio Institute of Technology, Box 210; 
Greenville, Ohio. 


"START a home business in spare time. 


Make extra money, Experience not es- 
sential, Literature free'". Send Self ad- 
dressed stamped спусте. Foremost: 2336 
61st St.. Brooklyn 4, N. Y. 


MAIL our circulars! Each reply brings 

you $1.00 bill! Earn hundreds of dollars! 
Send $1.00 for circulars ready to mail, 
Vinciguerra, 41-20 55th St.. Woodside. 
Long Island. 


EARN more money, Write for free Whole- 
sale catalogue, household necessities 
small-ware games religious articles, Atern. 
DepE- 4. 215 Broadway, New York 7, New 
Yor | 


START Now—build money making mail 
order business. Get yourself established. 

Actual examples explained. Particulars 

Free. Young's Industries, Kent 16, Ohio. 


"MAIL Order Trade Directory" Tells you 

where to buy wholesale, Send 25c for 
latest 1944 Edition, Walters, 2639 Station 
C, Philadelphia, Pennsylvania. 


EARN money at home! Thousands do! 

"Home Worker Magazine' tells how. 
Sample, 25c. Sizemore, Box 6, 4817 North 
Kostner. Chicago. 


E TT big mail! Hundreds of money mak- 
Ee epe home work offers, in- 

odi magazine. all for a dime. Gar- 

denville Publishers. Gardenville 12, N, Y. 


YOU CAN win thousands of dollars 1n con- 

tests. Proof, 10c brings exclusive par- 
ticulars, Lawrence, 4627-5 Fernhill Rd.. 
Philadelphia 44, Penna. 


p 

get 20% or more dividends, A real. safe 

e Information 25c. Clearol, 56 

Schubert. Binghamton, N. 

“VARIOUS Opportunity CAST. Copy 
10c, P, O, Box 1735, San Diego 12, Cali- 

fornia. 

OPPORTUNITIES Galore, 
sample mailing free, 

(PS), Decatur, Ind. 

$——RAISE Giant Chinchilla Rabbits, 
Willow Farm, RI16B, Sellersville, Ра. 


iant mails 10c, 
arvey Teeple 


POPULAR SCIENCE 


POPULAR SCIENCE 


EARN money evenings, copying and dupli- 
eating comic cartoons for advertisers, 
Comic-Ads, Argyle, Wisconsin, 


CATALOG listing hundreds of opportuni- 
ties, 10c (refundable). Barcus, 1003 N. 
13th, Terre Haute, Indiana, ` 


OPERATE your own mail order business at 
home. Details free, George V, Beach, 
79 Essex St., Springfield, Massachusetts. 


INFORMATION-—Locating articles (whole- 
А sale) etc. Rakes, Box 5931Е, Chicago 80, 
llinois. 


0749 MONEYMAKING Home Business Op- 
portunities!” 25c, Hirsch Enterprises, 

Spring Valley 3, N. Y. 

WANT to make $100 weekly? No foolin'. 
Write Paul A, Wilkin. 1348-P N, High, 

Hillsboro, Ohio, 


FREE Literature explains money-making 
business. Write Successful Income Build- 
ers, Hollywood 28, California. 


CANDY Salesboards Jackpot Boards Etc. 
Lowest Prices, Precision Novelty House, 
Hays, Kansas. 


$1,000,000 FREE, Prize Contests, Win For- 
tune. Bulletin Free, Cash Register, 210 

Fifth Ave., New York 10, 

“PREPARE Now", 100 Different ways to 
make money at home, $1.00 prepaid. 

Davy Service, Box 303, New Castle, Indiana. 


300 TESTED money makers 25c, Cash In. 
Des Moines Home Service, Box 855Р5, 
Des Moines, Iowa. 


WAR Souvenirs--Sell, $1 to $50, Tremen- 
dous business. Plan with sample $1. Mc- 
Giff, 354 W, 110 5t.. New York City, 


WANT financial independence? I've helped ` 


hundreds. Dr, Tibolt. 25A, 185 Godfrey, 
Phila, 20, 


MAMMOTH Mail years service, magazines 


319 S, Marengo, Pasadena 5. Calif. 


WANT to make $5000 vearly? No 
Publications, Bethany 5, Okla. 


CASH without canvassing. 10 cents, Poul- 
sen & Company, Zion, Illinois. 


EARN extra cash, spare or full time. 


bunk: 


. 8-16mm  SILENT-sound films. 


CET e 


Complete 

rental library, All latest subjects. Free 
catalogue, (sample film 10c), Garden Film, 
317 W. 50th, New York 19. 


ыт тыз 


FRESH Movie Film 100’ 16mm $2.25, 25° ' 


double @mm $1.25 developing included. 
Ambassador, 479-A Quincy Street, Brook- 
lyn, N. Y. Eidem itd 
8-16MM, BOUGHT-Sold-Exchanged. Com- 

plete sound subjects $5.75. Lists. (Sample 
film 10c). 
Brooklyn, М.Ү 
OVER 100 subjects in both 8 and 16mm 

for sale, Catalog free, 16mm silent rental 


, library also, Peck Film Exchange. Box 50, 
| Yoakum, Texas, 


fa "Cmm Ч 


| SALE-—rent—exchange—8-16mm 
Box 2528. 


I BUY—Swap—Rent—Sell 8mm, 16mm 
movie films. Harvey Iris, Box 539, 
Brockton, Mass. 


SALE-Rent 8—16mm Films. Catalogues 
l0c. Don Elder's, 739-B Boylston, Bos- 
ton 16. Mass, 


LEARN Movie Projection, Management, 
Free catalog, Give age, Theatre School, 

Elmira, N. Y, 

FELIX Cartoons 16mm sound $9.50, Old- 
time movies 16mm, 35mm silent, Am- 

Trad, 723 Tth Ave.. New York, 

ART Films in stock 8-16MM list $1.00. 
George Wilson, 4024 Girard, Phila 4, 

Penna. 

movies. 

Send stamp for catalogue, Bailey Films, 

Hollywood 28, California. | 

SMM. MOVIES Bought. Sold, Exchanged, 

one Free; Address Values, Woodbury, 
Sonn. 


. GLAMOUR Girls, Sample, Dime, ZienteE, 


1129 Monroe Circle, Baltimore 25, Mary- 


. land, 


Joseph Mail Service. Keene, N H, i 


MONUMENTS 


RITE For Direct Prices $14.00 Up. 
Witeizht Paid, Guaranteed. Free Catalog. 
Granite-Marble Factory. A49, Oneco, Fla, 


MOTION PICTURE & SOUND 
EQUIPMENT 


GUARANTEED fresh movie film! Three 

spools double 8mm, $3.45! Six spools sin- 
gle 8mm for Univex cameras, $3.50! (Limit 
six роз each type.) Processing free! 
C.O.D, on $1.00 deposit, State 
camera, Eso-S, 4038 Broadway, 
Kansas City 2, Missouri, 


21 EXCLUSIVE pretty giri movies! Many 


in color! Latest releases,  '"'Allure'', 
"Beauty  Brevitles", “Starlet Revue'', 
"Cinderella", 8MM, $2.00 each: 16MM, 


$4.00. In color, 8MM, $7.50; 16MM, $14.75. 
Also Iriscope Kits, $5.00, Complete lists, 
sample, dime, Jenkins, 392-A, Elmira, N.Y. 


CER EUIS Girls — New — Glamorous — 
“Allure” and “Whistle 
SMM.—50 ft. $2.00: 16MM —100 ft. 
$4. 00 'each. Comedy. travel. adventure, 
sports, Equipment accessories, New 1945 
catalogue 3c stamp, Audet, Box 6520-AG, 
Phila. 38, Penna. 

BETTERPIX outdoor safety film, 100’ 


18mm, $2.50, 25’ double 8mm. $1.25. 
Free Developing. Finished subjects sold, 


! Facts” $1.00; 


‘formula, money makers 10c, Leaderads. | MOVIE projectors bought and sold. List 


10c. United, 2309-D, Lawrence, Toledo, О. 


SEND stamp for 16mm, 8mm catalogue, 
Sterling's. 679 Northampton, Easton, Pa. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


BOOKS! “Modern Motorcycle Mechanics 

and Speed Tuning," 435 pages mainte- 
nance Harley, Indian, Villiers, all British 
motorcycles $2.50; with drawings, specifi- 
cations, illustrations U. 5. Army Jeep, Ger- 
man BMW war motorcycles $3.00; ‘‘Motor- 
cyclists Workshop" $1.50; “Two Stroke 
Motorcycles" $1.50; “‘Speed—How to Ob- 
tain It'" $1.50; "'Historical Motorcycling 
"Automobile Racing’ $1.10; 


. Motorcycle instruction manual ‘‘Questions- 


` Answers'' $ 


1.10. All Postpaid. Clymer, 2125 


: W. Pico. Los Angeles 6, Calif, 


possa ee ee Cd 


. $2.00 postpaid. Clymer, 2125 W. 


Exchanged. Sound Library, oe Films : 


742 New Lots, Brooklyn 7. 


LOOK! “The World's Greatest Passion 

Play’’, 8mm, 16mm, 35mm, poo 
Sound or Silent, Rent or Purchase, Hem- 
enway Film Co., 33-2 Melrose St., Bos- 
ton 16, Mass. 


PRETTY Girls? “Beauty Brevities’’ 8mm 
$2.00 16mm $4.00 sample 10c. Iriscope 
kits for experimenters $5.00, Glamour list 
and Official catalog stamp. Ray Vater, 201 
A. Elmira. N. Y. 
100’ 16mm. USED sound film, $1.00 post- 
paid. We buy. sell, trade. List of com- 
plete subjects upon request. Blackhawk 
ims, Dept. PS14, Davenport, Iowa, 
FREE Catalog, sample 
Goodwill Company, 


rojector films 10c. 
ackson, Tennessee, 


JANUARY, 1945 
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FLOYD Clymer's Motorcycling Manual, 

144 pages. 120 illustrations, Complete in- 
formation, specifications, descriptions doz- 
ens motorcycles. Engines, transmissions, 
carburetors, square four, two piston sin- 
gles, sleeve valve engines, overhead cam- 
shafts, water cooled motorcycles, 
frames, hydraulic forks, sidecars, 
instructions, Two cycle engines and power 
bicycles described, illustrated, Just out. 
Pico, Los 
Angeles 6, Calif. 


PROFESSIONAL Midget Racer with Ace 
4-cylinder motor $65 less body; 
motor-scooters $45 up; motorcycles $30 up; 
gasoline engines $5 up; plenty small un- 
rationed balloon tires $1.75 to $6.50: Mail- 
order only, Send 25c for Big War-Bargain 
catalogue Number 5, Midget 
rectory, Athens, Ohio. 


FLOYD Clymer's Historical Motor Scrap- 

book $1.50 Postpaid. This is the book 
Time Magazine said is а “must”, 
250 early motorcycles, automobiles il- 
lustrated, described. See our advertise- 
ments under Automobiles, Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


WHEELS, Tires, and Tubes for Motor 

Scooters, Midget Cars, Wheelbarrows, 
and other Industrial equipment. All gizes, 
Also Bicycle Parts and accessories. Larg- 
est stock in United States. Send dime for 
list. Cycle Transport Company, 1241 5. 
Michigan Ave.. Dept. C, Chicago 5, Illinois. 


BOOK “Speed—How to Obtain It'', 160 

ages, illustrated, instructions, cama, 
balance, timing, valves istons, racing 
technique. World's greates speed tuning 
b $1.50 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6, California, ` 


Buy Wer Savings Bonds and Stamps 


` ENGLISH ''Motorcycling'' 
International-S, 2120 Strauss, . 


100 MILES gallon! Motor-Scooters, Motor- 

cycles. Whizzer bicycle engines, midget 
automobiles, gasoline engines. No priority 
necessary, Catalog 10c. Clymer, 2125 W, 


PLANS, scale drawings, specifications, il- 

lustrations for building attractive Motor 
Scooter complete $2.00: plans electricaily 
driven bicycle $1.50 Postpaid, Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


Magazine. In- 
teresting, educational, foreign Motor- 
cycles, Racing. new-old models, advertise- 


` ments. 50c sample copy, Clymer, 2125 W, 


=e. o 


spring : 
riding . 


Factory . 


Pico, Los Angeles 6. California. 


MOTORCYCLE Ми ег, Steel Packed, 
beautiful tone, seamless streamline de- 

sign, $5.00. Really beauties, Sandee Muffier 

e 61988 S. Western Ave., Los Angeles 44, 
alil. 


MOTORBIKE Manual containing easy to 

read Motorbike and scooier plans, help- 
ful hints and catalog section $1.00, Variety 
Enterprise Company, Station A, Box 5, 
Evansville, Ind. 


WANTED — Motorscooters, motorcycles, 

motors, parts of all Kinds, Name your 
own price, Write: Midget Motors Directory. 
Athens, Ohio, 


"MODERN Motorcycle Mechanics". 
enlarged second edition comprising 500 

pages, 250 illustrations, Available shortly. 

Nicholson Brothers. Saskatoon. Canada. 


PARTS Accessories Pistons Chain, Harley 
Davidson Motorcycles, McCann's, P.O. 
Box 114. El Paso. 


NEW Motorbikes priced 
stamped envelope for reply, 
Fisher, Antigo, Wisc.. Rt. 1 


MUSIC. MUSICAL INSTRUMENTS 


PIANISTS — Quickly improve technique, 

sightreading, accuracy, memorizing, play- 
ing through Mental-Muscular Coordina- 
tion, Free Booklet. Broadwell Studios. 
Dept. 94A, Covina, California, 


CROSS-NOTES Puzzles, A Music-Writing 

Course for everybody, A guide to parents 
to show vour child the way to music, Price 
$1.00. D'Aleo, 145 W. 45th St., Suite 302, N. Y, 


SONGWRITERS: Write for Free Instruc- 
tive Booklet Outlining Opportunities. 


reasonable, 
Thomas 


United Music Corporation, Dept. 31, 
Salem, Indiana. 

VIOLIN  "''Stradivarizing Plan," $1.00, 
Guaranteed! Patmor (Jonepost) Fid- 
dlery Zion, Illinois. 

GOOD Music composed to good words, 


song printed, Reginald Belcher, Chat- 


ham, New Jersey, Established 1910, 


VIOLIN-Making instructions, patterns. 
Fraser, 2025 Stark, Saginaw, 


“GUITARS” “Band Instruments" ''Sold'' 
List Free. Rudolph's, Atchison, Kansas. 


OLD GOLD, WATCHES 


GOLD $35.00 Ounce—Mail old gold- teeth, 

diamonds, Jewelry, watches—receive cash 
by return mail Satisfaction guaranteed. 
Free information. Dr. Weisberg's Gold Re- 
fining Company, 1500-B Hennepin, Minne- 
&polis, Minn. 


OLD STAMPS WANTED 


I WILL pay $100.00 each for 1924 1с green 
Franklin stamps, rotary perforated elev- 


` en (up to $1,000.00 each unused), Send бс 


Motors Di- . 


regularly. 


today for large illustrated folder showing 
amazing prices paid. Vernon Baker, P&-51, 
Elyria, Ohio, 


PATENT ATTORNEYS 


INVENTORS: Learn now—without re i 
tion—how to protect and sell your 

vention. Write for free ''Record of In- 

vention'" form and complete instructions 


taining complete information about patent 
procedure and how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt, confidential 
service. Delays may be dangerous, Write 
today for your free “Patent Guide" and 
“Record of Invention’’ form, Clarence A, 
O’Brien & Harvey Jacobson, Registered 
Patent Attorneys, 52B-A Adams Building, 

Washington, D, С. 
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POPULAR SCIENCE OPPORTUNITIES 


WHAT Should You Invent? Our Free Book | 


tells you what today’s inventive market 
wants—how to put down, patent, and sell 


your ideas. Scores of letters in our files | 


attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys will help you, Get our 
Free Book, ‘‘How to Protect, Finance and 
Sell Your Invention." Also special docu- 
ment free, "Invention Record’ on which 
to sketch and describe your invention. 
Write today, No obligation. McMorrow & 
Berman, Patent Attorneys. 143-C Atlantic 
Building, Washington 4. D. C. 
INVENTORS: Before disclosing your in- 
vention to anyone send for Form "''Evi- 
dence of Conception''; “Schedule of Gov- 
ernment and Attorney's Fees" and instruc- 
tions, Sent free. Lancaster, Allwine & 
Rommel, Registered Patent Attorney, 413 
Bowen Building, Washington 5, D. C, 


PATENTS Secured. Two valuable booklets. 
"Patent Protection" and "When and 
How to Sell an Invention''. together with 
valuable ''Evidence of Invention" form 
sent free. Write immediately to experienced 
patent counselors, Victor J, Evans & Co., 
941-A Merlin Bldg.. Washington. D, C, 


PATENTS—Trade marks, Preliminary ad- 

vice, book and disclosure form free. Per- 
sonal service. Irving L, McCathran, 316 
McLachlen Bldg.. ashington 1, D. C. 
Registered Patent Attorney. 


PROTECT your invention through medium 

of my expert persona] service. Prelimi- 
nary information without obligation, Hor- 
ace L. Beall, 902 F Street, N.W. 4. Wash- 
ington, D. C. 


"INVENTOR'S GUIDE" free, containing 

100 mechanical movements. information 
about patenting, selling inventions, Frank 
B, Ledermann, 154 Nassau St.. New York 7, 


C. A. Snow & Co., S-427 Snow Bldg., 
Washington 1, D. C. Registered Patent 
Attorneys, Established 1875. Literature 
mailed on request. = и 
PATENT Protection. Write for informa- 
tion, Fees. Record of Invention. Free, 
Randolph & Beavers, 340-A Columbian 
Bldg., Washington, D. C. 
PATENT-Particulars and blanks. free, air- 
mailed. Sterling Buck, P-637 North Ave., 
Baltimore 17, Md. Government— Registered 
38 vears. 
PATENTS Obtained; selling service, іп- 
formation, recording forms free, Labiner, 
World Building. New York 7. 
PATENTS | 
INVENTORS — Foresighted manufacturers 
already planning post-war sale of new 
non-military products, If vou have a use- 
ful invention, patented or unpatented. 
write Chartered Institute of American In- 
ventors, Dept, 3-B, Washington, D. C. 


: PERSONAL | 
PSORIASIS. Dry Eczema! Rush name for 
amazing facts, special no risk offer. Car- 
ter-Howell Laboratory, 457 Schenectady 
Avenue, Dept. M-8, Brooklyn 3. N. Y. 


BE Lonely No More! Open Destiny's Door! 

50c Brings Cupid's Destiny. World's 
Greatest Social Publication, including na- 
tionwide names, addresses; either sex, Cap- 
tivating descriptions; sparkling pictures— 
widows, widowers, bachelors, beautiful 
girls desiring early Marriage. Mention your 
age. Destiny League, Aberdeen 75. Wash. 


FREE yourself from all Chronic eczemas,. 
skin-Cancers, Blood-poison, gangrene, 

Leprous sores. hemorrhoids. burns. ath- 

letes-foot. milkleg, frost-bite, etc. Use 

Safe, painless, registered, guaranteed, in- 

fallible, ‘“‘Sirsalve.'’ 2 ounces $1.30 post- 

paia, Leonard Laboratories, Olden, Texas. 
ox А 


YOUR Educational vocational marital 
mental and health problems solved bv 
individual analysis of your handwriting 
through our handwriting expert scientifi- 
cally acknowledged. $2. prepaid. Write to- 
day. Intelligentsia, . В, 995, Grand 
Central Annex, New York 17. N. Y. 


LONELY—? Independent Club. Descrip- 
tions. Photos, particulars (10c) None 

Free. Big lists, Single Men-Women. State 
our age. Join now, Jack P. Painter. 
ox 966-5, Akron 9, Ohio. 
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PIMPLES, аспе disappear. Clear your 
, .Ccomplexion, Write today: Immediately, . 
Healthmaster, Dept. B-5, 1441 Prospect 


калышынан. s. 


ARTHRITIS, Rheumatism, Sciatica, act 

now, Get relief take Vit-O-Min, thirty 
day supply with complete directions will 
be mailed postpaid on receipt of check or 
money-arder for $2.00, Dr. A, C, Hunt. 
Director, Vit-O-Min Co.. Box 2387, Sara- 
sota, Florida, 


HELP Your Body to good health, new pep 

and jov of life by drinking Vitality 
Health Cocktails. Made from articles of 
food readily obtainable anywheres, Two 
complete formulas 10c. Delfa Co., 3960 
Avondale, Chicago 41, Illinois, 


PSORIASIS Sufferers: Pixacol has brought 

relief when everything else failed. Use 
only as directed. Apply externally, dries 
quickly, convenient, Try regular $1 bottle 
without investing a cent! Write: Pixacol 
Lab., Box 3583, Cleveland, Ohio. 


SECURE health and happiness! Read 
"Cause and Cure of Colds” a great book 
with 308 pages discussing thoroughly pre- 
Vention and modern treatment. Only $1.00 
postpaid, Satisfaction Guaranteed, Robert 
Riplev, Homer 1, New York, 
BLUE? Lonely? No dates? "At last! real 
happiness." This confidential introduc- 
tion by letter service can bring you uu- 
dreamed of returns in a new pattern of 
life, The Friendship Letter Society, Box 
430-PS, Springfield, Missouri. 


PSYCHOLOGIST now offers consultation 

by mail, Letters answered personally. 
Correspondence strictly confidential. Coun- 
selors Research and Correspondence Serv- 
ice, 1245 Montrose Pl.. Albuquerque, N, M. 


ENJOY Perfect Health! Be Healthy and 
Strong. These Remarkable American 
Indian Health Recipes Show You How. 
Only $1.00, Satisfaction Guaranteed, The 
House of Secrets, P.O, Box 1121, Los An- 
keles 53. Calif, 
STOP iich, Clear Skin, New Hope for all 
skin sufferers, Free if not relieved in 10 
days. Send $2, C.O.D, postage extra. Paul 
Bros.. Pharmacists, 1221 White Plains 
Rd.. Dept P.S. 2, New York 60. N, Y. 


ARE You Going Bald? Correct Baldness— 

Save Your Hair! Secret Hollywood Meth- 
od . . . $1.00, Satisfaction Guaranteed. 
The House of Secrets, P.O. Box 1121. Los 
Angeles 53, Calif. 


MAKE new friends thru old reliable club. 

Free book with photos of members. 
Correspondence confidential, Exchange 
Company, 3827-PS Main. Kansas City, Mo. 


CHESS Players, experienced and those de- 

siring to learn. Make this fascinating 
pastime pay, Cash offered to winners of 
correspondence games, Educational Games 
Club, P.O. Box 1391, Salt Lake City Utah. 


ыыы ae es Miei MA ARE RY, ы 
LONELY? Join nation's finest Correspon- 

dence Club, Personal. confidential. cour- 
teous. All ages, all religions, Photos, par- 


BANISH loneliness. cultivate friendshi 
through the finest correspondence clu 
in the country, Delightfully different, 
Gotham Circle, 152-P, New York 18. 
RIOTS of fun, Its terrific. make your 
. friends roar with laughter, 25c, National 
Distributors, Box 57, Mlskegon Hts, 19, 
CU TREES dns ی‎ Ai 
NERVOUSNESS, Insomnia, Rheumatism, 
Arthritis relieved. 8 Sulfurbaths with 
Pineneedle $1.25, Ruko, Talbot, Kew Gar- 
dens, New York, 
LEARN basic facts “Why Your Feet 
Hurt", Be sensible! Discard useless rem- 
edies! Information, Dulco, 3245 Pitt, Pitts- 
burgh 21, Pennsylvania, | 
LEARN Ventriloquism, 3c stamp brings 
particulars. Smith, Dept. 218, 801 Bige- 
low, Peoria, Illinois. 


WINE Making—Easy. inexpensive, Home 
Winemakers guide. 1.00, XKlauser—311l 
Zeralda Street, Philadelphia 44, Pa. 


YOU'LL Have penpals worldover. Illus- 
trated Magazine with list 10c. World 
Card Club. King, North Carolina, 


GIRL photos, spicy but beautiful, $1.00 
for group, “Little Eve," Box 211, Terre 
Haute, Indiana. 


“BUYING Bloomers," lusty spicy hot, 
talkie comedy story. $1.00 Postpaid, ''Lit- 
tle Eve," Box 211. Terre Haute, Indiana. 
WIDOW and Widowers Club, (Confidential 
details 25c.) Write John Rankin, Spring- 
field, Missouri, 

CONSTIPATED. Use Gavitt's Herb Tab- 
lets. Free Sample, Gavitt's, Topeka. 
ansas, | 

HAIR Falling? Dandruff? Write Tricholo- 


 gist, 139 Lewis Street, Phillipsburg, New 
Jersey. 


LONELY? Plain sealed details free, Largest 
Club in West, Endorsed by ministers. 
Club Elite, Box 71, Los Angeles 53. 


, LONESOME? Write to Broadway Friend- 


ticulars free. S, Benko, 246 Fifth Ave., N.Y. ` 


YOUR HOROSCOPE and 3 questions con- 


cerning business, love or family affairs - 


answered. Send $1 and birth date. 
Golden. Box 288. Yelm. Washington. 


MIND—Power, for wealth: health: happi- 


M. 


ness and success, Complete course 25c. | 


Mental Science Institute, Dept. 30. Ips- 
wich, Mass, " dud 


FIND worthwhile dignified correspondents, 

set of long descriptions and confidential 
details 25c coin. Dept, PS-502, 6816 Navi- 
gation, Houston 11, Texas. 


PIMPLES disappear almost overnight, I 

tried everything till I found this for- 
mula. Make yourself, Yours $1.00, Morean, 
Box 243, Lowell Massachusetts. 


P1.. Brooklyn, New York. 


FORBIDDEN Knowledge revealed—Occult 
Catalogue Free Charms, Talismans, 
Lucky pieces, numbers, curios, Karma, 


. P.O. Box 823, Imperial Beach. California. 
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SLEEP-Rite earplugs stop noise, Guar- 
anteed 10c. Accepted by American Medi- 

cal Association, Raymond Dows. 17 Park 

Row, New York 7. New York. 

PRAYER That Works, Metaphysics Sim- 
plified, Send for Free Book. Alexander 

Keene. 142-D, Sedalia. Missouri. 


BUY Vitamins direct. Save. Postcard. Ma- 
toska Products, White Bear Lake, Minn. 


Buy Wer Savings Bonds and Stamps regularly, 
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ship Club, .1472 Broadway, New York 
City for correspondence, friends, marriage. 


Photos, Descrip- 
Excel, 2149 Jackson, 


. Stamp, 
Chicago 12, Il. _ 


. Free Trial. 
Flint, Michigan, i | 
VITAMINS at money saving prices, Litera- 

ture free, Watson Company, 3119 Troost, 
Kansas City 3, Mo, 


YOUR Name cleverly drawn in cartoon. $1. 
State hobby or profession, Holt Scott. 
Box 126, Somerville, Tennessee, ^ 


PSYCHIC Observer 10c. Three issues 25c. 
Don't miss radio expert's views, Bobbitt. 
1609 Tenth Ave. N.. Nashville 8, Tenn, 


LONESOME? Descriptions and details. 
Members everywhere. Acme Club, Box 
4255, Portland 8, Oregon. 


ATHLETE'S foot remedy, Guaranteed. 
51.00 bottle postpaid, Dr, W. J. Renz. 
Rm, 3, Chavanne Bldg., Lake Charles, La. 


HYPNOTISM, Complete 20 Method Course. 
25c. Western Institute Hypnotism D-1619, 
Palatine, Ill, 


HEIRS. relatives. others located, Birth. 
census, estate research, Chaffee. 308 
Washington, Chicago 6, 


GOOD Health is Wealth. Postal brings 
proof. Carodiskey Cb., Lewiston 3, Pa. 


LONESOME 20 addresses 10c. Name listed 
25c. Renick, Holland. N, Y. 


IP YOU want to get married, write Box 
308, Juliaetta, Idaho. Send stamp, 


PHOTO FINISHING 


BIGGEST $1.00 value in 35mm finishing 

today. 36 exposure fine grain 314х415 en- 
largements; deckled, embossed margin and 
date. Eighteen exposure 75c; 16 exposure 
splits 55c; 36 exposure reloads 50c. Special: 
return this ad with $2.00 and we will send 
five 36 exposure reloads. Free Mailers. 
exposure rolls in beautiful, deckled con- 
tact finish with embossed wide margin, 
25с, Mailbag Film Service, Box 5440A, 
Chicago 80, 
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POPULAR SCIENCE 


“POPULAR SCIENCE OPPORTUNITIES 


SENSATIONAL introductory offer! Send 

snap-shot or negative, this ad, and 3c, 
We'll send you a beautiful 7"x5" enlarge- 
ment! Or, Eodak roll developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints, 25c! Special! 
From your negatives, 16 regular-size or 8 
double-size reprints, 25c! Candid Rolls—36 
exp. 35mm developed, vaporated, enlarged 
to 3x4, $1.00! 18 exp. 60c. Reprints, 3x4, 3c 
each. We have new, perfect 35mm film. 
Low prices, Free Mailers, details on re- 
quest, American Studios, Dept. 414, La- 
Crosse, Wis. 


BEAUTIFUL 4 х6 pictures 3} ioc each, from 

116 cnd 120 negatives, 314 x 41; from all 
other sizes, All work guaranteed. Over- 
night service. Roll developed and 8 pic- 
tures 30c. Roll 12 pictures 45c, Roll i6 
pictures 60c. Enlargements on double 
weight portrait paper 5 X 7-—30c, 8 x 10— 
50c. Copies made from any picture Tic. På- 
cific Photo Service, Box 666, San Fran- 
cisco, Calif. 


ROLL Deveioped and 8 beautiful oa ien 
ments 2 to 6 times larger. Deckled E 
—High Gloss. Any 8 exposure roll 250 
coin. 12 ex, 35c—16 ex, 50c-—36 ex. £1.00. 
Reprint Enlargements 3c each. Alden 
Photos, 94-4 Astor Station, Boston 23, Mass. 


YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c: Or 
enlarged to about Post Card size 8 Expo- 
sures 25c, 12 Exposures 40c. 16 Exposures 
50c, Rapid Foto Service, G.P.O. Box 413, 
New York 1, N. Y, 


EVERY picture an enlargement! B spar- 

kling. deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller; 
enlarge reprints 3c. Enlarge Photo, Box 
791@, Boston, Mass. 


8 PRINTS, all enlarged to nearly postcard 


size, from your roil or negatives, 25c. 
ADM Studios, Box 3535G, Cleveland 18, 
o. 


100 MINIATURE Photos $1.00 1?4x"g&" 
made from snaps or negative gummed 
for stationary, etc. Photostamps, 1334 
Thorndale. Chicago. 


WITH every 6 or 8 exposure roll, two full 
sets of prints, 25c. Skyland Studios, Box 
411, Dept. "S". Asheville, N. C, 


ROLL developed 20c; Suburban 
Dept, S, 1410 Bond, Rockford, 


PHOTOS WANTED 


EXCHANGE Kodachromes, Send Twenty- 

five cents for Plan and Membership. 
Pan-American Color Slide Exchange. 212 
Pacific Avenue, Houston 6, Texas. 


PLASTICS 


TO Plastics Manufacturers, Have made 

numerous original models acrylics for 
Present, Future production—Outright sale 
or Royalty, H, Morgan, Vienna, Virginia. 


PLEXIGLAS, Lucite, Catalin, $1.00 as- 
sortment postpaid.  Homecrafters, 81 
Duke, Toronto. Canada. 


POULTRY & SUPPLIES 


YOUR greatest poultry problem will look 

simple when you read American Poultry. 
Journal regularly. ere 000 poultrymen do, 
why not you? Only 25c year, 5 years $1.00. 
American Poultry Journal, 530 South 
Clark, Chicago. 


POULTEY Raisers — Increase 


Studio, 
Illinois. 


ponar 


bune. Dept. 31, Mount Morris, Illinois, 


RAISE turkeys the new way, write for free 

information explaining how to make up 
to $3000.00 in your own backyard, address 
National Turkey Institute, Dept, 57, Coi- 
umbus, Kansas, 


PRINTING, MULTIGRA£HING, 
MIMEOGRAPHING. LABELS 


"PRINTOMATIC"  Self-feeding Rotary 
Stencil Post Card н. $9.50 


lete. All Makes Duplicator 
iterature Free, Pittsburgh Typewriter 
Supply, 336-MA Fourth Avenue, Pitts- 


burgh 22, Pa. 


PHOTOCOPY —Anything 8!5x1li 25c—18x22 
$1.00. Samples Quotations. Scholler, 
1407 Howard, Pittsburgh 12, Pa. 


ADDRESSING Labels 3300 $1.00 Office Sup- 
plies, Abe Keller, Michigantown 4, Ind. 


JANUARY, 1945 
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MIMEOGRAPHING and Multigraphing. 14 

years of fine work MY fair prices, Free 
samples and prices, Allsmith, 1500 W. 
Nedro Arve.. e Philadelphia 41, Pennsylvania. 


$2.00 POSTPAID; 150 B!2x1l Good Bond 

Letterheads and 150 674 Envelopes, 500 
of each 89.75 postpaid. Mero Products, 
Box 344B. Funxsutawney, 


— лалии ыл... 


500—$2. 25 | LETTERHEADS, 
Mango, 555B 8, 
Jersey. 
SPECIAL—200 each: letterheads, enve- 
lopes, billheads, cards $4.00, Economic 
Press, Leonia 1, New Jersey. 
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3000—6x9 CIRCULARS shipped postpaid to 
4th zone $5.95. Education Publishers, 
Pittsfield, Mass. 


QUALITY Printing prices 
Standard Press, Box 381, 
Missouri, 


200 LETT ERHEADS, $1.00, 200 envelopes, 
$1.00, Both $1.15. 


Excelsior Press, 
Hampton, Virginia. 


PERSONAL Post Cards—Blue or Buff 80 
lor $1.00, Art Letter Service, Box 3311, 
Barnum Station, Bridgeport, Conn. 


150 LETTERHEADS, Envelopes, 98c, Good 
printing cheap! Samples, Joseph John- 
son, 1382-B Fifth Ave. New York 29, 
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PRINTING OUTFITS & SUPPLIES 


PRINTING equipment, type and supplies. 
Send stamp for details or dime for com- 

plete illustrated supply book. Kelsey Inc. 

X-B, Meriden. Conn. 

81,"x12" STENCIL duplicator complete 
with stencils, paper, ink, Postpaid $3.95. 

Best Co., Box 5802, Cleveland 1, Ohio. 

MAKE your own Plastoplate printing cuts. 
Simple, easy, economical.—Adayservice, 

Argyle, Wisconsin, 

INEXPENSIVE home-made printing press. 
Details free, Novelty Shop, Downsville, 

Louisiana. 

TYPE 25c Cases 25c Inks 25c Other At- 


reasonable, 
St. Louis, 


tractive items, Outfits, Circulars 3c. 
Murels, Box 748, Dayton 1, Ohio. 
PRINTING Presses, Type, Supplies. Lists 


3c. Turnbaugh Service, Loysville, Pa. 
PROFITABLE OCCUPATIONS 


ANNOUNCING New home study course in 

commercial baking. Good field. Nearly 
depression proof. Common school educa- 
tion sufficient. Send for free booklet, ‘‘Op- 
portunities in the Baking Industry” and 
requirements. National Baking School, 
1315 Michigan, Dept, 1729, Chicago. 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature, Christy Supply, 
Dept. 1047, 2835 N, Central Ave,, Chicago. 


LEARN Refrigeration Open your own re- 
pair shop. Little capital required. Op- 
ortunity for older men, Easy, illustrated 
ome course. Low cost. Free booklet. 

Pacific Training School, Dept, SA-1, 4703 

West Pico, Los Angeles 6 


LOCEKSMITHING-— Profitable Business or 

Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey, etc. 
Easy  self-instruction lessons. Bargain 
Free details, Write—Nelson Com- 
. Dept. 7-01, Chicago 4. 


GOLD panning for hobby or occupation. 

New 160 page book for beginners, Latest 
methods and equipment. Biue prints on 
three machines and book $35.00. Your name 
brings free literature, Old Prospector, Box 
878-EK16, Oakland 4, California, 


$5000 FROM Half Acre! Growing Ginseng. 
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MOLD Perfectly lettered monuments, Cost 

fifty cents, bring $12.50, Cemeteries 
full of business. Instructions $1.00. Rich- 
land Gardens 18, Martin, Tennessee. 


EXCEPTIONAL profits raising mink, Fin- 
est breeding stock available. Details 


Pennsylvania, |! furnished, Franklin Young, Riverhead, 
Envelopes, . 
20th, Newark 3, New ' 


Long Island. New York. | 
RADIOS, SUPPLIES & INSTRUCTION 


HEAD Phones—Finest Quality, Adjustable 

leather covered head bands, complete 
with plug for tuning in on Radio inter- 
communication system, Also adaptable for 
use in making a razor blade or crystal] set. 
Slightly used sets $1.78, New sets complete 
$3.68. Send Money Order, Quantity Lim- 
ited. Migo бирр Со., 546 N. 17th St. 
5 , EB. 


TUBE problems solved, 6SA7 or any 6-volt 


.J-amp in series with any tube drawing 
.12-атр as 128A7 etc, 25L6 replaces 50L6 
and 35L6, Transformer made of old speaker 


. Sells for $4.50 installed. Com- 
plete plans $2, Mission Radio Laboratories, 
202 Pine, Columbus, Kansas, 


CRYSTAL Radio operates loudsveaker, il- 
lustrated instructions 25c, Crystal Re- 


. Illustrated catalog including 
three diagrams free, Hewlett, 29 East 39th, 
New York City. 


FOXHOLE radio:—amazing serviceman's 

pastime gift batteryless, tubeless, schooi- 
boy thrill, made anywhere, anybody. Easy 
distance-getting instructions. $2.00, Gadg- 
ets, Box 28 Jackson Heighis, N, Y, 


RADIO Service men and experimenters 

send for our giant radio catalogue, Save 
apta sinter Radio Co., (1000-V), New- 
are, А 


REVISED Plans 18 Crystal Sets (SW rec- 

ord 5300 miles). including ‘‘Radiobuild- 
er'"—325c. Laboratories, 363-T Hampton, 
Hayward, California, 


MAKE Simple, tubeless, batteryless, dis- 

tance-getting crystal radios, crystal and 
illustrated instructions. 25c postpaid, Al- 
len, 5-427. Clinton, Missouri. 


BUILD, Latest Improved, Loudspeaker 
Crystal Set. Instructions, Data, 20c, 

Amorose, Rt. 4, Hungary Road, Richmond, 

Virginia. 

ELECTRO magnetic buzzer code practice 
set. Sends real radio signals. All com- 

plete $1.85. Guaranteed, Rathert Electric. 

Cresco, ‘Iowa, 


LOWEST Prices, Radio Tubes, parts. Bar- 
gain lists 3c. Potter, 1314 McGee, Kansas 
City 6, Missouri, 


TUBELESS Radio made with razor blades! 
Complete Plans 35c.  N,W,.C, Radio, 
Lohrville 2, Iowa, 


"BUILD a radio, complete kit with tubes, 


$9.95, details," Radio, 9418 Ave, 
Brooklyn, New York. 


ELECTRONIC Organ, Easily constructed 
from spare Radio parts, Complete Plans 
50c, Quaker Radio, Box 68, Salem, Ohio, 


` RAZOR BLADES 


100 SUPER Honed Surgical Steel] Double 
Edged Blades. Microscopically tested for 
smooth, comfortable shaving. $2.00 pre- 
paid. Guaranteed, Free Styptic pencil, 
Limited offer. Pomeranz, 235 Seaman, New 
York 34, 


100 DOUBLE-EDGE blue surgical steel 
razor blades $1.50 prepaid, Fully guar- 


"KK". 


: anteed. St. Moritz Blade Co.. 321 Broad- 


Seed, contract supplied, Particulars 10c, · 


Associated Growers, 12, St. Norbert, 


Manitoba. 

$40.00 WEEKLY. Made growing mush- 
rooms, Fresh, Dried. Dominion Patent 

331583, free spawn, North American, 169Y 

Yonge, Toronto, Canada, 


NEW Flexible moulding compound. $1.50 
pound postpaid, guaranteed. Box 5, 
Whitestone, N. Y, 


MUSHROOMS grown in boxes, 
tions 50c, Spawn $1.00. Gordons, 553 Wil- 
liam, Winnepeg. Manitoba. 


ept. 


Buy War Savings Bonds and Stamps regularly. 
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Instruc- : 


way, Dept. V, New York 7. 


SIXTY double-edge, Gillette type, $1.00, 
Free plastic Razor. Geuthe, 1123 Broad- 
way, New York 10, 


DOUBLE Edge Razor Blades 50—$1.00, 100 
—$1.50. wike. 171 Norfolk, Brooklyn 28, 
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RUBBER STAMPS 


SELF-INKING Pocket Stamps — 2-lines, 

$1.00; 3-lines, $1.25. Rubber type sign- 
markers, Circular free. Press, Warm- 
springs, Ga. 
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RUBBER Stamps 25c per line, Laundry 


Stamps $1.00, Pocket $1.00. Interesting 
Books, circulars. Parcel 
Sta., Boston. Mass, 


SERVICEMEN'S Kit contains stamp, ink 
Pad, Indelible Ink $1.20. 
290. ае. Louisiana. 


Press, 53. Astor 


Excello, Box 


mp 30c; cushioned, indexed, 35c. 
„ Signatures $1. 50. Printrite, Wauwatosa, 


NAME and address cushion mounted 50c. 


Signatures $2.00, Adams Stamps, Box 
1365, Memphis 1, Tenn. 
ONE Line 20c, 2-35c, 3-50c, 4-65c. Deluxe 


Stamps, Auburn, Nebraska. 


PRICES sent on request. Ideal Rubber 
Stamp Co., Box 83, Detroit 8, Michigan. 


CUSHIONED. 3 Lines 50c. Signatures $2. 
. Federich Mfg.. East Pittsburgh, Penna. 
SO NGWRITERS 


SONG writers: Melodies supplied witnout 
charge by recognized Hollywood com- 


.posers, Lead sheets and records furnished. 
: Cinema Song Company, Box B-19, Beverly 


Hills, California. 


NEW songs and lyrics wanted for popular 

radio program and professional promo- 
tion. Free examination, Transradio Music 
Inc. Department P.S., 1650 Broadway, 
New York (affiliate of B М.І.) 


structive Booklet, Outlining Орро ипи 
ties, United Music Corporation, Dept, 26 
Salem. Indiana. 


POEMS Wanted to be set to music, 

examination. Send poems. McNeil, Mas- 
ter of Music, 510-PS S, Alexandria, Los 
Angeles, California. 


EONGWRITERS—Send Poem For Immedi- 

ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


SONGS arranged and scored. Sdng poems 

set to music. Analysis report $2.00 
Satisfaction guaranteed. Tommy Kilbourne, 
Box 1253, Bakersfield, California, 


POEMS Wanted for Musica] Setting. Send 
poem for immediate consideration. Five 

Star Music Masters, 646 Beacon Building, 

Boston. 

SONGWRITERS: Royalty Contract Free. 
Write for details. Puritan Publishing Co., 

343 5. Dearborn St., Chicago 4, Illinois. 


WANTED! Lyrics, melodies for songs, We 
arrange, publish, sell Superior Song 
Studios, Passaic, N. J. 
SONGWRITERS—Melody, lvrics or idea 
made into complete professional song— 
$3.0 00. Sholl. 2222 5th St., Harrisburg. Pa. 
SONGWRITERS! Write for amazing free 
publishing information, Al Brand, Syca- 
more, Ill, 
"HOW to Write and Publish that Song" 
$2.00. M. O. Re Publishing Com- 
pany. Leonardtown aryland, 
SONGWRITERS—Free booklet 
Ahead In Songwriting’. Write today, 
Song Service, 331-J West 46th, New York. 
OUTSTANDING Songwriting Service, 
Barnhart, 1320 48th, Des Moines 11, Iowa. 


SONGWRITERS! Amazing offer. Hib- 
beler. C-15, 2157 N. Avers, Chicago 47: 


MUSIC to words. Dot Publishers, чиге 
B.M. 1.. 3581 Milwaukee. Chica 


SPORTING GOODS, GUNS, Ern 


TACKLE, ARCHERY 


BOWS-Arrows for  Recreation-Hunting- 

Fishing. 
book, 70 pages, 50 illustrations, only 50c. 
Illustrated catalogue Free, Archery Sales- 
Service, 617 South State, Chicago. 


LEARN Gunsmithing at home. Earn 
money repairing neighborhood's firearms. 
firearm and gunsmithing textbooks, 
catalog for 3c stamp. Samworth, Planters- 
ville, South Carolina. 


345 ANTIQUE Firearms, Swords, 
tridges, Rifles, 4,000 Bargains: 
relics, Fossils, Coins, Minerals, 
10c, Many Photographs, Heike, 
Illinois. 


Car- 
Indian 
Catalog 
Wenona, 


Catalogue Free. 
2209-D East "5th, 


ARCHERY Equipment: 
Mid-West Archery, 
Chicago 49. 
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USED Guns, 


Binoculars, bought, traded, 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 Fifth 
Ave. New York. М. Y. 


LEARN Fire by friction, no Бе 
natural materials, one complete lesson; 
6556 N. Smedley St.. Philadelphia, 


YOU have the gun—we have the buyer! 
Latest catalog 10c. Segals Gunhouse, 
152-А Northwest 66th St.. Miami 38, Fla. 
“AMMUNITION” Available to qualified 
- purchasers, List 10c. Rudolph's, Atch- 
ison Kansas. 
BLUING — Plating — Refinishing — Bluing 
Ө o $2.95, Gunblu, 3228 Plant, Tampa, 


USED guns, bought. sold, exchanged. List 
stamp. Howe. Coopers Mills. Maine. 
SEND 10c for list 100 used guns, Fray- 

seths. Willmar. Minnesota. 


STAMP COLLECTING 


SPECIAL Album Free—The United States 

Fiag Series for twelve overrun Nations 
is the most unique, remarkable, impres- 
sive, and beautiful set of stamps ever is- 
sued. It fairly cries for a special album 
worthy of it, such as we have published. 
It's 2 very fine album of 34 pages. Cover 
designed by a famous artist, Arrangement 
artistic and practical, telling the history 
of each honored nation.—It is Free to 
sincere approval applicants. Just send 10c 
for mailing expenses, and state whether 
you desire approvals of the United States 
or foreign stamps or both. Approval 
Headquarters, Globus Stamp  Co., 268 
Fourth Ave., New York City 10. Dept. 217. 


WOW! $10.00 Worth of Fun for only 10c! 

500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented, Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
you might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted, James- 


town Stamp Co., Dept. No. 5, Jamestown, 
New York. | 5 | 
ZOWIE-E-E! A Barrel of Fun for only a 


Dime! 500 United States—Absolutely un- | 


; picked and unsorted—just as received from 
. church missions. Many varieties, including 


"Getting i 


large commemoratives airmails, high de- 
nominations up to $5.00! Stampdom's big- 
gest package of fun—and you might find 
something really valuable!! Price only 10c 
to serious approval service applicants. 
Money back if not delighted. Illustrated 
bargain lists with each order. Mystic 
Stamp Company, Department 55, Camden, 
New York, 


YOUR nam^ and address and a silver dime 
brings yo. all these things. (1) Some 


‚ good stamp errors worth at least $1.00. 


Beautiful Archery instruction : 
| ing stamps from 


(2) Circulars and various offers mailed 
free for a year, (3) All Philatelic maps 
that I publish during one year alsq free. 
These are most interesting. Include also 

a few ا ا‎ of your collecting friends 
if you Wish, К. Bileski, Station B, Winni- 
peg, А ыа 


FREE! The Stamp Finder! Send today for 

big new edition, fully illustrated, en- 
abling you instantly to identify all difficult 
stamps! Also fine packet strange, fascinat- 
osnia-Herzegovina, Mo- 


! naco, Patiala, Cyprus, etc., including maps, 


EU а 


ships, animals and strange scenes, All free 
to approval applicants inclosing 3c postage. 
Garcelon Stamp Co., Box 918, Calais, Maine. 


EXTRAORDINARY Pictorial Collection:— 


Nigeria—Southern Rhodesia—Dutch In- 


7 dies—Martinique—Newfoundland—Philip- 
` pines—Porto Rico—St. Pierre and Mique- 


lon — Djibouti — Senegal — Ceylon — Jugo- 


‚ sSlavia—Ivory Coast—Madagascar—Reunion 
, —Wallis and Futuna. Everything only 5c. 


; Imperia] Company, 
N. Y. 


Box 311, Yonkers 1, 


1000 MIXED ru. old and new 25c. 
Kolona, Troy 2, Ohio. 


Buy War Savings Bonds and Stamps regularly. 


TEL нЕ e: 
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FREE—Pick 25c worth of stamps from our 
first U.S. Approval Selection . . . Ap- 

proximately 100 stamps to choose from 

Excellent value , . . No obligation to 

buy. Lists illustrating the most popular 
U.S. stamps—at prices you can afford— 


| will be included, Don't miss this oppor- 


tunity! Write today. S, D. 
38 Park Row, New York City 


POSITIVELY Greatest Free "Offer Latest 


Engel Co., 


Scott's International $5.00 Stamp Album 
—covering entire World, contains 36,000 
illustrated, descriptive spaces; Scott’s 1945 


Standard $5.00 Catalogues ‘‘Philately's 
Encyclopedia'—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers, Bargain Stamp Service, Palm 
Springs. California. 


SCARCE Grenada Bicolored Silver Jubilee 

stamp, MacArthur stamp from Australia, 
Abyssinian Wild Elephant issue, plus host 
of others from New Caledonia, Indo-China. 
Russia, Cuba, Wallis & Futuna, Dutch 


| Indies, China, Philippines, etc.. only 5c to 


appr oval applicants, Big Dime Packet List 
free! Methuen Stamp Service, Inc., Dept. 
46, Lawrence, Mass, 


5 DIFFERENT. Triangles, U. S. Commens., 

Airmails Bolivia (Battle Stamps) Dji- 
bouti, Trans-caucasian Rep.. Siberia, Tete 
Cameroons, Inhambane, St. Pierre, Senge- 
gal, others, Some Cataloging up to 40c 
only 10c to approval applicants, Inform us 
album you use. International Stamp Com- 
Иш Box 952, Grand Central Annex, N. Y. 


FREE! Leeward Is, Cayman Is.. Turks 
and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat- 
ham Stampco., Springfield 50, Mass. 


COLORFUL Stamps you always wanted. 

Clear stock carefully selected, Thrills of 
strange countries. Portraits of history 
making rulers, animals, landscapes, also 
our Атпегісап stamps, To top it all be- 
come a customer, receiving a valuable gift. 
Write today. John Stamp Co.. Box 2612. 
Detroit 31, Mich 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman Is- 
lands — Animal — Scarce Babyhead — 
Coronation — Early Victorian — „Airmail 
—Map Stamps—with Big Catalogue—all 
free—send 5c for postage. Gray Stamp 
Company, Dept. PR. Toronto, Canada. 


FREE Hinges—To applicants for my gen- 
eral approvals a regular $.10 package of 
Fold-O-Hinges. Now when many cannot 

buy hinges I would not give them away 

if I did not know I can please you. Please 
enclose 3c postage, W, E. Baker, Duncan 

St.. Lake Mary, Fla. 


U. S STAMP Collection, For pleasure and 

profit, most „interesting hobby 100 all - 
different U. S, Stamps with albutn and 500 
stamp hinges, an excellent start as a col- 
lector, Complete for $2.00, Satisfaction 
guaranteed, Fraben Co., P.O. Box 2795, 
Denver 1, Colo. 


ATTENTION! Serious general collectors. 

Our better grade approvals are tailored · 
for Scott's Junior. Write today for details 
of our offer of Canada 222-23 George V 
set complete, 1с ИЗ $1.00 (catalogs 31c) 
absolutely free, B. & J. W. Vogel, 5174 
Lakeshore. Port Huron, Mich, 


SMOKY Mountain comnierorative. mest. 

largest U. S. stamp issued, and 33 U. S. 
including commemoratives, airmail reve- 
nues, etc. Catalogs 75c—T o approval appli- 
cants for 5c, Curhan Stamp Company. 
Dept. C, Gloucester, Mass. 


Meg rede i И different, includ- 
Zeppelin, Triangles, Latin America. 


T c with approvals, Continental Stamp 
E a 606, Dept. C, New Rochelle, New 
or 


WORLD'S Largest Diamond And Triangle 

Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French, 20 stamps 
from 20 different Countries. Pictorials, 
Airmalls. Big Bargain 5c with approvals, 
Capital Stamps, Dept, 10, Little Rock, Ark. 


FREE—Canadian Sets, Royal Visit, George 

VI, George V. Coronation. Jubilee, oth- 
ers, to approval applicants, Ensign, Box 
118-P. So. Orange. N, J. 


POPULAR SCIENCE 
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(U. S, OFFER!—Double Value!!) Send 
25c. 50c. or $1.00 take double the amount 
of your own choice in Stamps front oyy 
Grade first U, 5, approval Selecti 
Free Price List, Cosmopolitan Stamp Co., 
1457 Broadway, (Dept, 113). New York, 
BRITISH Empire Collection! Burma, Cy- 
prus, Gwalior, Sarawak, Tasmania; Also 
50 gc British, Only Bc with Pictorial 
and Commemorative Approvals, Lyman, 97 
Nassau, New York City. ine پوت‎ 
118 DIFFERENT stamps including com- 
memoratives, charities, airmail, sets, etc. 
Only 3c to approval buyers. We buy collec- 


tions, Badger Stamp Co.. Milwaukee 3, 
Wisconsin. 


FINE Approvals, freshly mounted, Fast, 
personal service, Tel] me what countries 
уси prefer and Ill send their stamps. 
ilton Skinner, 345 East Ocean, Long 
Beach 2, Calif. 


114 DIFFERENT stamps from far away 

countries including Airmail and Free 
Fighting French to approval applicants for 
10c. Reich Stamp Co., 4647 Kenmore, Chi- 
cago 40, Dept. 59, 


SCARCE 1880 U, S.—Hussey Local Carrier 

Stamp listed at 15c, Also Costarica No. 
65 listed at 40c. Both sent free to approval 
buyers sending 3c postage. Pladon Stamps, 
1717-8 Idaho, Toledo 5, Ohio. 
TRIANGLES — Mozambique airmail-com- 

memoratives, British Empire commemo- 
ratives, scarce U. S, higher values. Bonan- 
za Lot, 10c, with approval request, Reuter, 
“611-D, W. 40th, Los Angelės 37. 


VIRGIN Islands, Hyberabad, Travancore, 
included in Fine Packet of 25 Different 
British Colonies. Approvals, Gelburd 
ч 1214, Shakespeare, Bronx, New 
"ork. 


UNITED STATES Mint. No, 300, No, 425, 

No. 490, No. 582, No. 583. No. 601. No. 
617, No. 629. No. 651, No. 682, Send 50c. 
Approvals accompany. Whiton-Stamps, 
Norwalk, Connecticut 


HURRY! Hurry! United States and For- 
eign Collections consisting’ of 300 differ- 
ent stamos only 35c, Price list of collec- 
tion gh etn included. Frontier Stamp Co.. 
1697 Broadway, New York 19. N. Y. 


POUND Unpicked U. 8. and foreign mix- 

ture containin thousands stamps $1.00. 
5 lbs. only $4.50. Longacre Shop. 100-C 
West 42nd, New York City. 


UNITED STATES approvals complete cov - 

erage fine quality, attractive prices. 
Seminole Stamps, Box 436, Coconut Grove, 
Florida, 


FREE—World’s only Octagonal (eight- 
sided) stamp and 70 year old Turkey sent 
to to NEM Applicants, Charles Cleaveland, 
orth Humphrey, Oak Park. Illinois. 


THE Best''—United States and Philippine 
Islands Approvals, Largest varieties. 

America’s lowest و‎ prices Stamp 

Company, Albany, New Yor 

EXCELLENT stamps on approval. 
send stamps of the countries you ask for. 

Want lists filled. John R. Nabholtz, 6683 

Lakewood Blvd.. Dallas 14, Texas. 

60 DIFFERENT United States. Includes 
commemoratives, higher values, airmail, 

ue. Charlos Stone, 3547 28th St., Astoria 

1. N. Y. 


We'll 


19TH Century U.S. Commems., Civil War 

Revenues. Battleships; $5, $10 Stamps Free 
to U, S. Approval Аий зин. Metropolitan 
Stamps, 198-G Broadway, New York, 


FRESHLY mounted approvals for collectors 
using Scott's International RIOR Al- 

bum, Phoenix Stamp, 120 W, 44th, N. Y. 

Dept. 3-H. 

TURES Caicos, Grenada, Seychelles, Do- 
minica, Caymans; everything 3c with ap- 

orovals, Viking, 130 (P) Clinton St., 

Brooklyn, М.Ү. 


WASHINGTON Bicentennial Complete used 
set only 5c to Approval Applicants, H. 
coat 17468 Andrews Ave, New York 


SURPRISE Lot, includes Djibouti, Liberia 

triangle, Queer Designs etc, Many Mint, 
10c with Approvals, DeLuxe Stamp Serv- 
ice, Box 293, Los Angeles 53, Calif, 


THY my lc Approvals. Chick, 712 High 
St.. Bath, Maine. 


JANUARY, 1945 


| Angeles 37. 
| EXOTIC Solomons, Gorgeous Gilberts. etc, 


FREE! Complete “United States’’ stamp 

catalog with 1,000 illustrations! Send 10c 
to cover mailing. Harris & Co., 99 Transit 
Building, Boston, Mass, 


FREE package stamps to Approval appli- 

cants ane Modern and International 
Jr, Albums, Johnson Stamp Co., Box 111, 
Hermosa Beach. California. 


FREE! Supreme stamp mixture to ap- 


.proval applicants enclosing 5c postage. 
International Stamp Co.. Hallettsville, 


| Texas. 


UNITED STATES and Foreign Stamp 

Packet—Includes Airmails, Commemora- 
tives, Pictorials—3c: Approvals. Smith, 
231-F 8th Avenue, Roselle, N, J. 


UNITED STATES approvals exclusively ! 
Attractively priced, Return postage paid, 

ере, 720 N. W. 61st St.. Miami-385, 
lorida 


NEWFOUNDLAND 20 different to approval 


waukee 7. Wisconsin. 


ing airmails—pictorials, commems, 10c 
with approvals. ‘‘Crescent Stamps", Lon- 


|, don, Canad 


DEALER’S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queensberry, Baltimore, 
Maryland. | — 
55 DIFFERENT United States 5c with 
Approvals, Bookman, Hox 145-P, Maple- 
wood. N. J. 
100 DIFFERENT World-wide 3c Pictorial 
Approvals, Getche, 1040 N. E, Eighteenth 
Minneapolis 13. 
FREE! Approval applicants select 10c 
worth Free—Your choice. Excel Stamp 
Service, Box 1315, Chicago 90. 
FREE!!! British Empire Packet. Postage 
uc Williams, 601 Archerbldg, Baycity, 
ith, 


FREE! Pony Express set (facsimiles). Post- 


age 3c. Roberts, 401 Shearerbldg., Bay- 
city, Mich, 


1,000 GRABBAGS 15c each, 8 Different $1. 

Special Bags Free French included 25c. 
Sandy, 630 Bingaman, Reading, Pa. 
EXCHANGE your duplicates, Stamp brings 

particulars, Kurtz, Box 1051, Allentown, 
Pennsylvania. | poat. 
EXCELLENT Pictorial approvals, Eeason- 
ably priced. Crown Stamp Company, 
Box 331. Toronto, Canada. 


STAMPS from 40 countries, including Fiji, 
а a No approvals. Elzea. Bowling Green, 


i 


APPROVALS British especially, 
Newfoundland. Ellis Bros., 
Sask., Canada. 


Canada, 
Wadena, 


| FREE! Western Hemisphere Packet, Post- 


age 3c. Owens, 801 Welshbldg., Baycity, 
Mich. 
EIGHT attractive airmails 3c, with 


ap- 
provals and lists. Gaydos, Kenosha, 


| Wisconsin. 


STAPS from 25 Countries 3c with 
approvals. Beaumont Stamp Exchange, 
2667 McFaddin, Beaumont. Texas. 
100 DIFFERENT 10c With approvals, Ja- 
oe” 59 Nagle Ave,, New York 34, New 
ork 
BRAZIL diamond shaped set 10c with ар- 
provals, Vargo Stamps, Racine, Wisc, _ 
60 DIFFERENT United States, incl, Com- 
memoratives, 10c. Pricelist free. Sei- 
denberg, Baroda, Michigan. | 
25 DIFFERENT Finland 8c with !j-15- 
Approvals, Carroll's, 7450 W, 45th, 
California. 


25 


—3c with approvals! Захоп, Valley 


Stream, N, Y, | 

TRY Our better grade U, 5, approvals. 
American Stamp Salon, Box 67, Bell 

Gardens, California, 


375 DIFFERENT plus Schleswig. 30c, Ap- 
provals, Best Stamps, Box 139, Bangor, 

Maine. 

JUGOSLAVIA War.set or 50 Foreign 5c. 

у Approvals, Valentin, 10108-48, Corona, 


| PENNY Aprovals that satisfy. Neil Gron- 


berg, Box 54415, Philadelphia 43, Penn. 


Buy War Savings Bonds and Stamps regularly. 


= 


| Post”. 


— 
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| eluded, Free illustrated literature. 


LATIN America only—65 different—includ- | York 10. 


FREE 50 different stamps to approves ap 


plicants enclosing 3c Pr oed 
194- 13B lllth Rd., St. Albans 12, N. 


THREE colored Charity complete from 


Greece, Free, Write Thomas &.Co,, 129 
State 5t.. Hammond, Indiana. 
DIFFERENT U, S, commemoratives: 50 


mint $2.00: 100 used $1.00, Tate. 5619 
Annunciation 15, New Orleans, 


PERSONAL attention and quick service 
with each order of approvals. Kirklands, 


1212 Farwell, Chicago 31, Illinois, | 
ALL Different, 100 Argentine, 35c; 25 
Columbia, 15c; References, Approvals. 


Estes, Boothton, Alabama, 
ш DIFFERENT foreign stamps and for- 
eign banknote only 50 cents, Nagle, 1101 
Marion. Reading, Ра, 
CANADIAN, 150 Different $300, 100 - 
ent $1.00, 50 different $.20, R, Acehu- 
bault. Box 51, Station N, Montreal, Canada, 
SPAIN Five large airmails. Send 10c, Ap- 
provals, Buchanan, 307 E, 23rd, New 


TWENTY desirable foreign commemora- 
tives only 5c. Ridgeway, 316 57th St.. 

Brooklyn 20. New York. . 

WORTHWHILE Premiums to serious col- 
lectors requesting approvals. Harold 

Bayles, Groton, Conn, 

50 DIFFERENT near East Fourteen coun- 
tries 10c with approvals. Champion, Box 

4725, Florence Branch, Los Angeles 1, Cal. 


LIVELY, indispensable stamp publication. 
6 months subscription 10c! “Stamp 
Station A, Pasadena, Calif. 


NEW U. 8. Airmails C25-31 Complete 50c 
Approvals. Мока Stamp Co. Box 

1065, Providence 1, R. I 

25 MINT varieties plus Chinese Swastika, 
3c Approvals, Rex, 39 Blackstone, Ban- 

gor. Maine. 

200 DIFFERENT Stamps, 12c with appro- 
a Highland, 1616-P Sunset, Utica 4 


Lan 


34 SIAM, Canada, India, Etc. 3c with ap- 
provals. Hammond Stamps, N, Bellmore, 
New York. 


ATTRACTIVE approvals with an attrac- 
tive plan. Desk 1, Brownie Stamp Shop, 
Flint 8, Mich 


FRENCH COLONIES! Given! Beautiful set 


for 6c postage with approvals. Jayhawk 
Stamp Co. Box 348, Fort Scott, Kansas. 
SPECTACULAR approval service for col- 
lectors using International Junior or 
Modern albums, Philatelist, Aberdeen, Md. 


PENNY approvals that please. McKee, 848 
Banklick St., Covington, Kentucky. 


1945 BARGAIN 5c, approvals PA aA 
Bros. 228 W. 25th. New York 1 
"FREE France” packet 5c with е 
Walton, Porter Rd.. Nashville 6, Tenn. 
1000 MIXED U. 8, Old and New 25c, 2 
lbs. $1.00. Weatherby, Medina, Ohio, 
FREE! Complete Cuba tobacco set with 
provals. Seminole Glen Burnie, 10, Md 
1000 WELL Mixed U, S. 25c. Monjar. 1750 
Fairmount, Cincinnati, Ohio, | 
UNITED STATES Stamps on Approval, 
Speedy Service—Box 488A, Minneapolis. 
50 DIFFERENT Latin America—25c. Box 


6618, Northeast, Kansas City. Mo, ! 
COSTA RICA diamond sha set 8c, P. 
Gustafson, Box 1206, New Britain, Conn, 


TATTOOING SUPPLIES 


TATTOOING pays big! Anyone can tat- 
too with our outfits. Meri erp ets 


Tatooco, 651 5, State, Chicago 5 


TATTOO Outfits, inks, designs, write 
today. Zeis Studio, 728 Leslie, Rockford, 
Illinois. 


TOBACCO—PIPES 


FREE To Pipe Smokers—For a new 
smoking thrill, write us your bran 
tobacco and get Free Package Mild, Tasty, 
Nature-Flavored ''Green River", Pete Mo- 
berly, Box 984, Owensboro, Kentucky, 


CIGARETTES—All Popular Brands, Buy 
them by the carton, Com gg details 
25c, R. Plumb, Herkimer, N, 
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TRAPPING 


TRAP Fox and Coyote; on bare ground 
or deep snow. Learn modern tricks to 
outwit the sly furbearers. Free illustrated 
circular. Q. Bunch, Welch, Minnesota. 
ELEVEN good Box Traps. Complete blue- 


prints 30c. Wee-Sho-You, Box 51, De- 
troit. Mich. 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time pay- 
ment plan, trade-in and accessories, Free 
literature, Fisher Research Laboratory, 
Palo Alto, Calif. 


TREES, SHRUBS, ROOTS, HERBS 


SOILLESS Agriculture! $1.00 brings for- 

mulas to grow any Plant without soil. 
Formula Research, 481 Pacific, San Luis 
Obis Cali 


: TYPEWRITERS 
SPOT Cash paid for Typewriters, Dupli- 


cators, write, DixieGraph, King, N. 

Carolina. _ | 

TYPEWRITERS,  Mimeography,  Multi- 
Presses, Appliances, 


graph machines, 
supplies. DixieGraph, King. N. Carolina. 


VOCATIONAL GUIDANCE 


YOUR I, Q. Determined, One Dollar. 
Guidance Service, No, Jay, Maine, 


WANTED—MISCELLANEOUS 


WE buy Anything"! Highest prices 
, guaranteed! Justice, Box 150, Chicago 


WE'LL Swap Sel] Buy anything. Free list, 


| MERCURY—Highest Prices. Free contain- 


ers, Write. Mercury Terminal. Norwood, 
Massachusetts. 
MERCURY (Quicksilver) We pay 75c per 
pound. Western Metal Co.. Blooming- 
ton, Illinois. 
WANTED Crochet pieces. No money to 
woe DeWitt, 6523 Hamilton, Detroit 2, 
ch, 


RUG and Upholstery Cleaning Machines, 
Lamberson, 302 W. Broad, Hazelton, Pa. 
fe ee ee ee crc mi a ee ee nee ee eee 


WATCHES 


| WATCHES Wanted—Broken or usable—all 


kinds, even Ingersolls. Highest prices 
paid for jewelry, rings, spectacles, alarm 
clocks, razors, cigarette lighters, gold teeth, 
etc, Cash mailed promptly. Lowe’ 5, Hol- 
land Bldg., St. Louis 1, Mo. 


WATCH and clock r 
practical course in modern horology. 66 


airing—complete | 


illustrated self-instruction lessons, Just | 


out! Low price, Information Free. Write 
—Nelson Company, Dept, 8-01-23, Chi- 


| cago 4. 


WELDING. SOLDERING 


NEW Model electric welder 110 volt AC- 
Dc: will weld all metals; easy to use, 
full directions. Complete with power unit. 
flame and metallic arc attachments, car- 
bons, fluxes, rods, mask; all for $19. 95— 
Used by the Navy. Magic ‘Welder Mfg. Co., 
239-PS-1 Canal St.. New York City. 


BUILD D.C, Arcwelder without rewinding 

Armature, Plans $1.00 each, 25 to 600 
amperes from vehicle d.c. motors, light 
plant generators, automobile starter-gen- 


SUPER Welder—For home, oo gg factory. 

Makes even beginner ane t. Improved 
on type used Navy. 11 iy equipped 
with Metallic Arc and Flame Torch Han- 
dles, Carbons, Rods, Fluxes, Mask, etc. 
Complete directions, ‘Operates AC-DC, 110 
Volts. No extra wiring needed. Guaranteed. 
$19.95. Save 2% send check with order. 
Super Welder Manufacturing Co., Dept. B, 
23 East 20 Street, New York. 


FARMERS, garagemen, repairmen, manu- 

facturers: Guaranteed 110/220 volt A.C. 
welder, 20 to 160 amperes continuous out- 
put, cOmplete supplies, $135.00 F.O.B, Chi- 
cago. Welds any heavy, light metals, Pro- 
duction, Maintenance, repairs. Other sizes, 
$68.00 to $245.00. Circulars. Supplies. Wil- 
liams Company, Box 4100, Portland 8, 
Oregon. 


ARC electric welder used by electricians, 
plumbers, industrial plants, navy. Welds 

everything. Literature, Sine Equipment. 

5376W, Quakertown, Pa. | я 

WELD, cut, braze with gasoline! Amazing 
new discovery, Make your own torch. 

Complete instructions $1. Matthews Mfg. 

Co.. Calgary. Canada. 

BUILD your own 6-12 volt Arc Welder and 
soldering device from used material. 
Send $1.00 for plans, Victory Arc Welders, 

Box 548, Dodge City. Kansas, 

A.C.-D.C. 1/16" welding rods, Coated mild 
steel (without priority), 10 pound car- 

tons $500 F.O.B, Welders Club, WB-3432, 

Chicago 54. ° 

SLIGHTLY used Arc Welders. 
mended by R. 

Mfg. Company, Ft. Collins, Colorado. 


BUILD A.C. arcwelder, 100—200—300 am- 


Recom- 
E. A. Guaranteed. Forney 


Chandler, Evansville, Indiana. 


National Swappers Guide, 1100 E. 


ELECT RIFY career! 


There's big money in Electrical Engineering. Be 
study it NOW. Noted І.С.5 


smart 
„Б. Courses cover the fundamentals 
and the out-of-the ordinary things it's necessary for special. 
ists to ow. I.C.S. has had more than 50 years of training 
men for success. The School of Electricity is à separate and 
complete school giving specialized Papier ag, CA enjoying 
benefits and resources which only a vast institution like 
I.C.S. affords. And you benefit by the teachings of experts 
connected with the largest concerns in the field. Send for 
FREE informative booklet telling what I.C.S. can do for you. 


International Correspondence ternational Correspondence Schools, Вох 7603-L, Box 7503-L, Scranton Scranton 9, Pas Pa. 


|. Do Not Delay! 


Have you ever been startled by seeing a successful article on 
the market, and exclaimed—'' Why, I invented THAT 5 years ago 
—I didn't think it was valuable enough to Patent!'' 

The Patent Laws were intended for the protection of the In- 
ventor, and the Inventor who slumbers on his rights may wake 
UD хо to ane someone else reaping the reward that could have 

en h 

The M vastos with a valuable Invention should act NOW. 

Send this coupon TO-DAY—to RANDOLPH & BEAVERS, 
340-D Columbian Bldg. Washington, Р. SES 


"Registered 


RANDOLPH E 1 ‘BEAVERS Patent Attorneys 
PERSONALIZED SERVICE 340-0 columbian side. 


Please send me full particulars on Patents. fees, etc., and 
"RECORD of INVENTION form''—Free. 


Name ڪڪ‎ 
анган 
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erators, Welders Club, WB-3432, Chicago 
54. For Sale: Vehicle d. e. motors, 


INVENTORS Free for Asthma 


peres, Plans $1.00 each, Welders Club. 
WB-3432, Chicago 54. 


LEARN MENTAL TELEPATHY 
STEP AHEAD OF THE CROWDS 


ROCKET YOUR AMBITIONS into reality. Taos 
things you want; banish Fear, solve problems 
quickly! Fascinating methods and experiments, 

Write TODAY for startling FREE booklet and 
"^ convincing FACTS. Or send $1 for 5 amazing 
lessons and GREAT KEY THOUGHT. Atlantean 
Guild, Box 582-B, Harrisburg, Pa. 


HARMONY 
Success 


During Wint 

If you suffer with those terrible attacks of Asthma when 
it is cold and damp; if raw, Wintry winds make you choke 
as if each gasp for breath was the very last; if restful 
sleep is impossible because of the struggle to breathe: if 
you feel the disease is "OI wearing your life away, don't 
fail to send at once to the Frontier Asthma Co. for a free 
trial of à remarkable method. No matter where you live or 
whether you have any faith in any remedy under the Sun, 
send for this free trial. If you have suffered for a lifetime 
and tried everything you could learn of without relief; even 
if you are utterly discouraged, do not abandon hope but 
PY today for this free trial. It will cost you nothing. 
Address 


Frontier Asthma Co. 
462 Niagara Street, 


459-N Frontier Bldg. 
Buffalo 1, New York 


Win SUCCESS in PHOTOGRAPHY 


QUALIFY AT AMERICA’S LARGEST, OLDEST SCHOOL 
.LIop-ranking experts coach you individually in Commercial, News, Por- 
trait, Motion Picture or Color Photography. Learn at home or through 


resident courses in N. Y. Free book gives full details. 


NEW YORK INSTITUTE 


Write TODAY! 


OF PHOTOGRAPHY 


New York, 1, N. Y. 


Dept. 5 


" 


64 Buy War Savings Bonds and Stamps regularly. 
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LARGE 
PRECISION- 
GROUND, 
OPTICAL 

LENSES 


The GIANT SUPER-TELESCOPE has sever- |-- 
al precision-ground highly polished lenses. 
It extends to 4 feet in length, giving clear # 
focus. It is light in weight, sturdily and | 

handsomely constructed, with a wide |è 
magnification field. You don't have to | ~ 
know anything about telescopes to use 
it. Simply hold it to your eye, extend | 
barrel, and all the wonders of scientific | 

vision will be close up to your eyes. Be- | 
cause of mass production economies, we 
oller this telescope at an unbelievably 
low price. See birds, ball gomes, sporting 
events, beauties on the beach, ships and 
planes, in full detail. See people when | 
they cannot see you. See wild life, moun- 
tains, the heavens in their full natural 
beautiful detail. The price of the GIANT 
SUPER-POWERED TEL OPE is $2.98 with 
this introductory offer. Most telescopes of 
this lense construction and size sell up 
to $15.00. We cannot assure you that the 
supply will last so you must act fast! 


5 DAYS FREE TRIAL- 
RUSH COUPON  , 


Just send coupon with $3.00 and get your 
GIANT TELESCOPE and FREE CARRYING | 
CASE postage paid. If you prefer, just 
send coupon with no money and get 
yours C.O.D. at $2.38 plus new C.O.D. and 
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ECIAL TELESCOPE OFFER ? 


Here is the most remarkable. offer that we have ever 
made. Now you can see most everything you want to 
see! Now you can. bring distant objects'so clearly 
close to your eye that they will seem almost ` near 
enough to touch. Why feel frustrated and baffled by 
something far away that you want to see in full 
detail. Why be limited in your vision when you can 
multiply it 13 to 15 times with the amazing: super- 
powered lenses in this GIANT telescope. Quickly over- 
come the handicap of distance . . . the magnification 
does it like magic. This new telescopic invention is a 
miracle of mass production economy and engineering 
ingenuity. Made of available war-time materials, it 
is the equal in performance.of telescopes that sell for 
as much as $15.00, Think of the wonderful fun you 


“>f can have by extending your vision 30 miles in full, 


clear detail. Read on for full explanation 


of this really 
remarkable invention. — | 


gx CARRYING 
EPs CASE Т 


| This beautiful, 
сс military look- 
сыр ing carrying 
B | case is yours 
M .labsolutely 

| FREE with this 
б offer. Il is made 
| of heavy can- 
vas that fits 
over the tele- 
scope, making 
it easy to carry, 
and protects it 
from dust, dirt 
and rain. It 
fastens at the 
top by a draw- 
string, and can 
1 (be secured 
SM easily and com- 
| fortably around 
So} YOur wrist, 
зассан | Carrying case 
is absolutely 
FREE with this 
offer so send 
the coupon 
today. 
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gi INVENTION COMPANY, Dept.T-9901 
P.O. Box 281, Church Street Annex 
New York 8, N. Y. 


I am enclosing $3.00. Send me TELESCOPE and 

FREE CARRYING CASE immediately. You pay 

postage. I can return in 5 days for full refund 

if I ат not completely. satisfied. 

[] Send C.O.D. I will pay postman $2.98 plus new 
ср, and postage charges оп arrival. (Same money 

yack guarantee as above). 
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stage charges. Use it for 5 days and m 
M you are not satisfied, return it and your ADDRESS и е" 
purchase nee m. be IMS ! 281 T We m S 
coupon today! Invention Co., P.O. 81, AW ' 
Church St. nex, New York 8, N. Y. HE HEAVEN CITY & 2ОМЕ........................ — -. STATE - 
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ЕО. В ‚ Air Terminal’ 


Today, as an international 
market for our machine out- 
put looms ahead, the familiar, 
qualifying *F.O.B." on price 
lists no longer means delivery 
only to a freight siding or 
pier, but to the airport as 
well. Smart merchandisers will 
not only design and package 
their products for air ship- 
ment, but quote “F.O.B. Air 
Terminal." The establishment 
of an airport-to-airport rate, 
with allowances for pick-up 
and delivery, would enable 
large volume shippers to offer 


WRIGHT 


POWERS THE 


a worth while saving and a 
service to their customers. 
Another economy, of partic- 
ular interest to the operator, 
comes from the weight and 
fuel economy of Wright Cy- 
clones. On a four-engined 
transport, the basic weight 
saving provides a half-ton bo- 
nus — fuel economy on a ten- 
hour flight saves another half- 
ton. And Cyclone operation 
over billions of miles has dem- 
onstrated distinctly lower 
maintenance costs. 


Wright Cyclones pay their way. 


TONNA 
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Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 


LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 


Wright Aeronautical Corporation 


A Division of Curtiss-Wright Corp. 
Paterson, Mew Jersey, U. 5. A. 


POPULAR SCIENCE 


Drawing by В. С. SEIELSTAD 


Jap Air Force 
Puts 

New Plane 
in the Air 


Our flyers in the Pacific 
are meeting better pilots 
and better planes as they 
near the Nip homeland. ls 
the enemy preparing secret 
weapons for a last battle? 


By DEVON FRANCIS 


JANUARY, 1945 


SUICIDE TACTICS. Japanese pilots are known 


to have deliberately crashed into big U.S. 
bombers in head-on attacks and suicide dives. 
Some accounts say they are using planes with 
nosefuls of explosives in such desperate tactics 


UT of three years of air warfare rang- 

ing over much of the 63,000,000 square 

miles of the Pacific, a new pattern of Japa- 

nese defensive tactics is developing. They 

bode harder going for the United Nations as 
they approach the core of Jap resistance. 

For six months after Pearl Harbor, the 
Jap airman had things his own way. Then 
he began slipping. By mid-1944 his losing 
battle on the entire perimeter of his defense 
line was assuming the proportions of a 
rout. Obviously his air establishment had to 
be refurbished if he was to make a stand. 

Today, entering the fourth year of Ameri- 
ca's participation in the Asiatic war, we 
are encountering bigger, faster, more heavily 
armed Japanese aircraft. We are encounter- 
ing ingenious devices designed to throw air- 
borne broadsides at our heavy bombing 
squadrons.  Air-to-air bombing, as it is 
called, is the newest of the war's anti- 
aircraft techniques. 

The Jap has only now begun to exhibit the 
length and breadth of his resourcefulness as 
a last-ditch fighter. 

His attempts at air-to-air bombing were 
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"JILL" is the name our boys have given this im- 
provement on the obsolescent "Kate." Carries tor- 
pedo or bombs 2,000 miles; top speed is above 300 


ste want imb us e d 
"LIZ," Japs' heavyweight, proved a disappoint- 


ment operationally and is being used as a trans- 
port. The Nips have nothing like our B-29 and B-32 


"MYRT" Il, the best Jap carrier-based reconnais- 
sance job, has top speed of about 375, range of 
2,600 miles. Uses a double-row, 2,000-hp. engine 


^ 2,000-HP. ENGINE — 


inevitable. His losses in direct fighter as- 
saults on our heavily gunned bomber squad- 
rons were becoming prohibitive. Interest- 
ingly enough, the Japanese atelong last have 
begun to conserve their pilot reserve for 
the bitter battles to come in China ànd over 
the Japanese homeland. 

Unlike the Germans, who experimented 
with putting fighter planes in line abreast 
and lobbing salvos of rockets at our bomber 
formations, the Japs are employing phos- 
phorus projectiles in efforts to burn off the 
clouds of demolition-laden enemy planes 
striking at their industries. These are sup- 
plemented with airborne fragmentation 
bombs, in clusters, that burst to throw 
fragments in all directions at unbelievably 
high velocity. 

On one mission, a U.S. heavy bombard- 
ment group was intercepted by Jap fighters 
at about 20,000 feet shortly after the planes 
had made their bomb run on the target. A 
half dozen passes were made from. nose 
and quartering positions. The attacker 
came in high, leveled off for his run at 300 
feet higher than the bomber, and let go ata 
range of 3,300 feet with one or more of ten 
66-pound bombs carried under the wing. 

The bomb had a three-second time delay. 
If the Jap’s aim was correct the bomb 
detonated at about 800 feet ahead of and 


HOW JAP PILOTS LEARN 

TO SPOT OUR PLANES 

lntelligence school supplies flyers with silhou- 
ettes like this of the Flying Fortress. The 


diamond indicates wing shape; triangle, hori- 
zontal stabilizer, No side or front elevations 
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| 3 | 
| TWENTY- 
FOOT 
SQUARES 


SALLY. This and Betty are — 


Japs' best bombers. Top 
speed is 224 m.p.h.; 
range, 2,480 miles. — 


| 
| TONY. First Jap 


f e besek with | fighter — with in-line, a BOMBERS 
а 20-mm, cannon (and liquid-cooled engine. nen 
four 7.7-mm. machine Speed is about 360 
_ grenade thrower, | 9 


guns. Equipped with a ^ p.h. | 
| 
| 


х 


OSCAR |. 
Climbs 3,300 
leet-a minute. 
Replacing Os- 
«ar | in India 
Theater. 


TOJO Il. Maxi- HELEN. Bomber, 
mum speed is also used by the 
about 375. Can - Navy as torpedo 
climb 3,900 bomber. Speed 


feet a minute 270,range 1,400. 
on 1,400 hp. 


FIGHTERS 


NICK. Two-seatér night | ZEKE. Improved Zero. JUDY. Dive bomber. 330 ЈАКЕ. Mostly reconnais- 


fighter. Range |1,300. 350 m.p.h. Range m.p.h. Range 2,100. sance. Four 132-pounders. 
hree machine guns, one — 1,500. 1,100 hp. | Bomb load 750 pounds. | TOP speed 215 m.p.h. . | 
37-mm, cannon., | 
| | TORPEDO PLANE 
- А 


MEDIUM BOMBERS 


= шш meam уйы: 


Та class of рог B-25, | 

в- 26. — 1,584 pounds of | | 
bombs 2,110 miles at 205 | 
| m.p.h. 1l: 

| 
NELL. Torpedo bomber. Crew 4 fo 
В Speed about 240, range 2,200. 
ees 24, 800, Nu = 


JILL._This-10,000-Ib, 
bomber is faster than 
U.S. Avenger but carries 
no armor or leak-proof 
tanks. Engine: Kasei 25. 


PATROL BOMBER | 

EMILY. Range 4,100, 
speed 296, Five 20-mm. 
cannon, four 12.7-mm. 
machine guns. Loaded | 

— weight, 68,000 pounds. E 


LIZ. Resembles DC-4 in 
silhouette. Wing span 
140 feet, as compared 

— with Superfortress’ 141. 


SPEED 


: 350 M:B.H. 


` CEILING: ABOUT 38,000. ET. 
ue RANGE : ABOUT LOOO mites” 
WEIGHT : meon LB. 


TWO dem MACHINE GUNS. 


‘low wine — 


HAMP VS. 


Sakae "21" 
1150 -+ : 
ENGINE. 


ONE 20-MM. CANNON 
IN FACH WING 


HELLCAT. Differences between Jap and U. S. planes are more real than apparent. Here 


is a captured Zeke 32 (Hamp), a refined Zero, wearing U.S. insignia for test-flying. Compare it with the 
Grumman Hellcat on the opposite page. Muzzle velocities of Jap guns are below those of our weapons 


* 


200 feet above his target, since the rate of. 


closure between bomb and target was 800 
feet a second. 

The attack was a fair sample of the new 
Japanese tactics. 

The Japs also are using a new 132-pound 
air-to-air bomb and experimenting with 


JAP WINDSHIELD. To save their air crews for the 


desperate battles to come, the Nips have tried to make bul- 
letproof windscreens. These pieces are from a crashed Helen 
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rocket projectiles. Stories are current that 
they employ curtains of. canisters hung 
from wire ribbons attached to parachutes. 
The ribbons are of different lengths to 
saturate both vertically and horizontally the 
portion of the sky that is occupied by an 
enemy bomber fleet. 

There is little question that the 
Japanese are hoarding new types of 
extremely fast, heavily armed planes 
for the battles to come. Some of 
them have been glimpsed briefly on 
the outer edge of their air-defense- 
in-depth. At least two, perhaps 
three, of their fighters are in the 
400-mile-an-hour class. For the first 
time they have introduced a four- 
engine land-based bomber, ostensibly 
for assaults on newly won United 
Nations bases. 

One of their new fighters has an 
in-line, liquid-cooled engine, a good 
approach to such U.S. types as the 
Mustang, the world’s fastest. A 
long-range Jap reconnaissance plane 
has a 2,000-horsepower engine in its 
nose. That is only 200 horsepower 
less than the highest the United 
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7 SPEED : 400+ M. PH 


over 35,000 Ao 


E RANGE 3 MORE THAN i500 MILES — 
dec WEIGHT: 


MORE THAN 10,000 w 


SEMI-LOW WING 


| PRATT k Witney 


Both the Hàmp and the Hellcat carry armor plate and self-sealing fuel tanks. However, Jap armor can be 
shattered with .30 caliber fire, while U.S. armor turns .50 caliber bullets. Jap self-sealing tanks are 
inferior. The Hellcat was designed to meet U.S. flyers' demand for faster climb and higher сөй 


States now uses operationally in а plane. 
It is a foregone conclusion that we shall 
,meet Jap jet-propelled aircraft, inspired by 
'the German technicians who since Pearl 
Harbor have stood behind the Japanese 
designer and helped guide his pencil. 

Japanese aircraft have gone through a 
complete reversal in design trend in the 
last few months. In the beginning they 
were small, light, lightly armed and with- 
out armor plate. They were beautifully 
fashioned. They were finished, in fact, much 
better than American aircraft. They could 
outclimb and outspeed our planes. They 
had higher ceilings. 

"There I was," recalled a Wildcat fighter 
pilot of the Solomons campaign, 'hanging 
at 30,000 feet at 90 knots (a bit more than 
100 miles an hour) in a ship that was likely 
to fall off into a spin at any moment, while 
Jap Zeros were doing loops all around me." 

It was simple. The famous Zero, now re- 
designed as the Zeke, models 32 and 52, 
weighed but 5,500 pounds as against 12,000 
to 15,000 for its adversaries. The aluminum- 
alloy skin of those early fighters was so 
thin that it could be bent between the 
fingers. 
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But Jap design had its weaknesses, and 
American fighter pilots took advantage of 
them. The moment an American got on a 
Jap's tail with a good burst, that thin skin 
peeled off like the rind of an orange, or the 
fuel tanks, unprotected by self-sealing com- 
positions, exploded. Because their planes 
were so lightly constructed, most Jap pilots 
did not attempt to outdive their foes. They 
knew that at high speeds the outsize 
ailerons, built into their aircraft to give 
high maneuverability, would “freeze ” 

Jap armament was inadequate. Fighter 
pilots and the crewmen of bombers were 
given the equivalent of our .303 caliber deer 


rifle in machine guns, plus 20-millimeter . 


cannon. Both were of low velocity. Jap 
gunners found their targets with .303's 
liberally laced with tracers and then opened 
up with the cannon. 

U.S. planes had nothing less than .50 
calibers. One of our fighters mounted a 
o/-mm. cannon and the rifles on our medium 
bombers ran up to 75 mm. 

Most of those early Jap planes have dis- 
appeared. Here is a gallery of new Jap air 
developments: 

The army fighter Tojo, like all the other 
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late-day Jap fighters, is 
armed with four guns of a 
caliber approximating our 
.50’s. It carries armor plate 
to protect its pilot. It is 
less maneuverable, but a 
good deal sturdier, than its 
forebears. Resembling our 
P-47 Republic Thunderbolt, 
it has a top speed of 380 
miles an hour. 

Judy, replacement for the 
aging dive bomber Val that 
wrought part of the destruc- 
tion at Pearl Harbor, has a 
top speed well in excess of 
that of our standard Navy 
dive bomber. 

The Dinah Mark II, twin- 
engine fighter, performs 
spectacularly. It can carry 
its crew of two to 10,000 
feet in a fraction more than 
three minutes. 

Betty, navy twin-engine 
bomber workhorse, incor- 
porates a new power-op- 
erated gun turret. For 
months, by the way, the 
Japs were ahead of us with 
bomber nose and tail tur- 
rets that could be rotated 
360 degrees to permit gun- 
ners to cover any angle of 
attack, front or rear. 

The Jap Mitsubishi Kin- 
sei radial aircraft engine 
has been boosted in horse- 


JAPANESE PILOT is one of 


the mysteries of the Pacific war. 


vices, something 
able to our radar. 

Jap tricks, Jap deceits, 

are almost innumerable. 
, Lately, when a Japanese 
reconnaissante plane is at- 
tacked and the pilot has to 
bail out, he will toss over- 
board а  parachute-borne 
automatic radio sending set 
to give his home base a 
"fix" on the location of the 
attack. j 

Japs use U. S. Army Air 
*Forces signals and tàctics 
to confuse their adversaries. 
In night assaults they will 
switch their lights on and 
off in one quarter to dis- 
tract attention from a foray 
from another quarter. They 
use air decoys. On the 
ground their camouflage is 
nearly perfect. They dis- 
pense with tracers in their 
antiaircraft fire to hide 
their gun positions. They 
set traps, such as oil drums 
left in the open to invite 
strafing. 

Up against major-league 
opposition for the first time 
in his modern military his- 
tory, the Jap has learned 
quickly. He copied the U.S. 
Navy “Thach weave,” a to- 
and-fro flying maneuver by 
two-plane elements that 


compar- 


power from a meager 900 
to 2,000. As beautifully ma- 
chined as anything turned 
out in the United States, it 
has  machine-cut cooling 
fins on its cylinder barrels, 
a process that succeeded 


Tricky one moment, he may go 
to pieces the next in a tight spot. 
Cocky at the beginning of the 
war, he is now becoming wary 
in the face of superior opposi- 
tion. In comparison with U.S. 
pilots, he has mediocre training, 
knows nothing of air teamwork 


protects each pilot from a 
surprise attack. 


But the Jap is notorious : 


for mediocrity in pilot ma- 
terial and in tactics, and 
on those shortcomings we 
are capitalizing. The Jap 


sand-casting only a short 
time ago in this country. 

In engines we have an edge on the Japs. 
They are able to draw only a half horse- 
power out of each cubic inch of cylinder as 


against three quarters of a horsepower ob-. 


tained by American manufacturers. 

Jap adaptations of foreign equipment are 
endless. The U.S.-manufactured Fairchild 
aerial camera has been copied, even to the 
model number and the U. S. Navy's inspec- 
tion insignia. But in fitting it to their own 
uses the Japs improved it by borrowing 
a multislot focal-plane shutter curtain 
from the French Gaumont camera, giving 
it a wider speed range. They installed a 
German cut-film magazine, superior to 
American magazines. 

The Japs have new radio detection de- 
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cannot think when he gets 
in a tight situation, for all 
his undeniable skill as a pilot. 

“T got boxed by a brace of floatplanes,” 
related the pilot of an Avenger torpedo 
bomber, “but I made a cloud. I stooged 
around for a while, and when I came out 
the Japs were gone. U. S. Navy pilots 
wouldn’t do that. They would have hung 
around that cloud the rest of the day." | 

The Jap’s evasive action consists of fitful 
turns or diving. The one makes him lose 
air speed and frames him for a perfect 
target. The other renders him a sitting 
duck for the one-two attacks by teams of 
American airmen who have learned that 
collaboration enables them to live to fight 
another day. 

Jap pilots have a predilection for sense- 
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AIR-TO-AIR BOMBING is the latest trick to be tried by the Japs in an effort to stop our bombing 


raids without sacrificing their pilots. Here a phosphorus bomb dropped by a Zero bursts off the wing 
of a Liberator in a Seventh Air Force formation striking at Truk. Phosphorus bombs, designed to set 
attacking planes afire, are supplemented by fragmentation bombs that throw splinters at high velocity 


less acrobatics. They cannot make a de- 
flection shot—one in which they must com- 
pensate for the difference in the angular 
courses of their own planes and their tar- 
gets, relative speeds, range and the velocity 
and trajectory of their bullets. They waste 
an appalling amount of steel trying for 
high stern runs, and a direct burst, on 
enemy planes. Inexplicable things happen. 
A Jap fighter will stand off out of range 
and empty its guns and then wheel about 
and scoot for home. It bewilders the op- 
position but it doesn't help win the war 
for Hirohito. 

Japs live by the samurai code, which does 
not allow them to be captured. Only death 
is honorable. Some of the results are weird. 
One Jap pilot, told that he must never 
leave his plane's operations manual off his 
person, bailed out with it and courteously 
presented it to his captors. Because he 
theoretically could not be captured, he 
could not be told what to do if he was. 

There is little question that we have 
killed off or captured the best of the Jap 
airmen—apart from those assigned to the 
defense of China and the homeland. Jap 
air squadrons used to contain four enlisted 
pilots to one officer. Now the ratio is six 
to one. Only the officers are briefed before 
a mission. When a majority of the officers 
are shot down, the flight begins to disin- 
tegrate. 

The Jap mind, architect of a quick war 
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and a hard peace, has begun to exhibit con- 
tradictions in impulse and duty. Often the 
Jap airman is anxious to save his own 
skin. His interpretation of honorable con- 
duct is becoming elastic. 

But he is being urged at the same time 
to make suicide dives into our bomber 


p” 


1 i Moantinaed iy nine FON | 
formations, (Continued on page 234) 


THIS IS A JAP 
AIR-TO-AIR BOMB 


Japanese rifle grenades, mod- 
ified to take tail assemblies 
as shown at the right, are now 
dropped in clusters from 
planes against American 
bombers. They are small, not 
much longer than the span of 
a hand (see cover), and 
carry powerful charges. As 
a part of their defensive tac- 
' tics, the Japs drop these in 
large quantities on our raid- 
ing formations. Other bombs 
being used in air-to-air work 
include 66-pounders that are 
carried under the plane wings, 
and a new 132-pounder. Nips 
are also said to be experi- 
menting with rocket projec- 
tiles like those used with vary- 
ing success by the Luftwaffe 


= 


The Liberator В:24 bomber 
isn't exactly a low-level 
worker, but the U. S. Navy's 
patrol-bomber squadrons 
get results that way. 


at 7 


-By TED STEELE 


Lieutenant, USNR 


T THE end of its sector, a lone Navy 
search plane turned away from home. 

For six hours the pilot had flown his Lib- 
erator over a-huge, empty, and beautifully 
monotonous pie-slice of ocean trying to find 
any Japanese movement by submarine, sur- 
face craft, or plane. With Eniwetok, then 
the most forward American base in the cen- 
tral Pacific, as the apex, the pilot was near 


Truk at the end of the pie slice. Instead of 
searching the short leg and returning to 
base, he flew on toward the great Japanese 
bastion. 

A hundred miles out, the pilot shoved the 
big Liberator down to 50 feet altitude. At 
50 miles out, he took it on down to 20 feet. 
(The tail gunner said flying fish were going 
over his head.). In the moonlit darkness the 
reef surrounding Truk’s lagoon flashed 
briefly and the plane was inside the lagoon. 
Bow gunner, top-turret gunner, belly gun- 


AT SEA... 1+ was just too bad for this 500- 
ton Jap freighter when it was sighted somewhere 
southwest of Jaluit by a Liberator of the Navy's 
Bombing Squadron 109. Lt. Comdr. William Jane- 
shek and his crew gave the cargo carrier a thorough 
going over with bombs and .50 caliber machine guns, 
with the final result shown below. As a rule, Jap 
ships have better AA protection than land targets. 
In addition to their routine patrols, in which they 
sweep vast sectors of ocean, the big planes of 
the VB squadrons are allowed to strike out on 
their own to pick up tempting targets like this 
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ner, tail gunner, and 
the two waist gun- 
ners were at battle 
stations. The radio- 
man on the catwalk 
in the bomb bay was 
ready to hold the 
bomb-bay doors open 
in case anything failed 
to function- Ahead 
and to the south the 
hump of Moen, the 
largest of Truk's 
islands, loomed up, 
while directly ahead 
little Fanuela Island 
rushed at them, swept 
below. A mile past 
Fanuela, a Japanese 
destroyer lay at an- 
chor. i 
There were no signs 
of the Japs having 
been alerted. The 
pilot, Comdr. Norman 
M. Miller, USN, came 
up to 200 feet altitude 
and increased his 
manifold pressure un- 
til he was making 
200 miles per hour, 
indicated.. But the 
Japs began to wake. 
Searchlights probed 


the sky, and the Lib- ' 


erator's crew could 
see the yellow-and- 
white flashes of the 
AA on the shores of 
the islands. 
Commander Miller 
settled into a bomb- 
ing run as the de- 
stroyer blazed with 
antiaircraft fire. The 
glare of the guns and 
the glare of the bursts 
blinded him a little, 
ruining his night vi- 


sion, and he lowered 


his head, watching 
his altimeter (200 
feet) and his air- 
speed meter (200 
miles per hour). At 
the last second he 
looked out again at 
the destroyer, now 
clearly silhouetted by 
its own gunfire. Hold- 
ing the bomb-release 
button—the “pickle” 
—in his right hand, 
‘he waited to squeeze 
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ON LAND... . Quite by accident, Comdr. Norman M. Miller, command- 
ing officer of VB-109, stumbled on this Jap airfield under construction on 
Ponape. Running down the runway at 30 feet, he mowed down the startled 
workmen with his machine guns and blew up their equipment. From then on, 
the squadron paid regular. visits to the field—sometimes twice a day— 
until reconnaissance photos showed the devastation pictured below 
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it until his improvised bombsight told him 
he couldn't miss. 

The radioman in the bomb bay saw two 
1,000-pounders go down, a fraction of a 
second apart. The port quarter of the de- 
stroyer flashed under, then the long stretch 
of the deck, then the starboard bow. The 


‘first bomb hit with a mushroom on the 


quarter, the next close on the bow. The 
tail gunner watched the mushrooms blos- 
som, watched the destroyer lift itself from 
the water and fall back. That was all he 
saw, for the night suddenly turned to a 
hard glare as two searchlights caught full 
on the Plexiglas dome in which he sat. 

Commander Miller was fighting the jolt- 
ing blows of the flak explosions. Two 
searchlights on Moen Island held his plane 
like a fly impaled on a pin. The altitude 
was still 200 feet, for the pilot could not 
make any radical maneuvers without fly- 
ing the plane into the water. To pull her 
up would kill his speed and throw the whole 
belly of the plane into the lights for the 
guns which were hammering away from 
all the positions in range. He eased the big 
plane in a gentle turn to the left, away 
from the guns. The lights followed him 
and the yellow flashes crept to the left. 
Then he jammed it hard around to the right, 
the long wing tipping steeply toward the 
water. The Liberator broke out of the grip 
of the searchlights and into the welcome 
security of darkness. 

The searchlights seemed confused and 
circled far to the right of the plane. In- 
stead of streaking for home, Commander 
Miller turned and headed back toward the 
airfield on Eten Island. “I’m going down 
the runway,” he said to his crew. “Let ’em 


have it!” They went down the runway at 


50 feet. Everything that could shoot in his 
plane was going full blast and the plane 


felt like the inside of a riveting gun. From, 


the end of the runway they turned again 
and flew over the seaplane base, listening 
to the tail gunner tallying the damage to 
small ships and tenders going up in flames 
as the .50 calibers chewed into them. Com- 
mander Miller turned again and crossed the 
narrow water to Moen Island, racing down 
iis airstrip with all his guns spraying 
everything in sight. 

The bombs were all gone and the gun 
barrels burned out. The navigator told him 
he had been inside Truk's lagoon for 18 
minutes. Commander Miller had one depth 


charge left for use against anything he 


might find on the way home, and, down at 
20 feet again, he gunned the plane over the 
white line of the barrier reef and headed 
back to complete the outer leg of his search 
sector. The Japanese Navy was minus one 
destroyer — and that at the very time 
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when it couldn't afford to lose a rowboat. 

Comdr. Norman M. (Bus) Miller, USN, 
Was commanding officer and pacesetter of 
Bombing Squadron 109—a squadron famous 
throughout the Pacific for its succession of 
daring low-level attacks and its unheard-of 


record of destruction of enemy shipping and . 


shore installations. This attack could have 
been made by any one of his 20 patrol- 
plane commanders at any Japanese base in 
the central Pacific, for, іп 712 months, the 
great planes of VB-109, flying singly and 
alone, cut a path ahead of ‘our forces 
through the Gilberts and Marshalls, the 
Carolines, the Marianas, to -the Bonins, 
Kazans, and Volcanos within 500 miles of 
Japan itself. 

VB-109 was a Liberator squadron. The 
Liberator, of course, was designed as a 
high-altitude bomber for the Army, and for 
best operation at altitudes above 20,000 feet. 
At 200 feet it is clumsy, slow, and fairly 
unmaneuverable, well meriting its half-de- 
risive nickname “boxcar,” but the Navy 
needed its range. Known as the PB4Y to 
the Navy, the Liberator may carry up to 
three-ton bomb loads, and it is armed with 
enough .50 caliber machine guns to make 


‘Jap fighters very cautious about coming 


in. At low altitudes the PB4Y’s have no 
blind spots, and VB-109 never flew them 
high. 

With the Mariners and Coronados and 
Catalinas, the Navy Liberators are the 
Navy's '1,000-mile eyes" and their jób is 
search, patrol, and armed reconnaissance. 
They fly à lonely course for hundreds of 
miles out from their Pacific base and then 
back again, covering every wave in a great 
watery triangle of ocean. Every day eight 
of the.big planes go out, each manned by 
a pilot and copilot, navigator, two radio- 
men, and six gunners. A thousand miles 
ahead of our forces, they have a look for 
Jap shipping and. keep an eye on what's 
going on. 

Their orders are to attack submarines 
and small enemy vessels in their area, to 
track and report the movements of larger 
enemy shipping, and occasionally to recon- 
noiter enemy-held islands and find out what 
the Japs are up to. Anything beyond fol- 
lowing these orders is extra duty and can 
be undertaken on the individual pilot's 
initiative only if it doesn't interfere with 
the main job of search and patrol. 

VB-109 flew more than its full share of 
the routine patrols, and, in addition to its 
regular duty, flew out of its assigned areas 
to make 352 attacks on enemy-held islands 
and bases. And, rather than track and re- 
port, it attacked every enemy ship it could 
find on these forays. One hundred and thirty- 
four Japanese ( Continued on page 212) 
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AND IN THE AIR s а «© So formidable 
is the Liberator's armament of .50 cal- 
iber machine guns that Jap planes— 
even fighters—are leery of taking them 
on. As for bigger ships—the dramot- 
ic picture sequence on this page shows 
what happened to a Nip Mavis four- 
engine flying boat that engaged in a 
19-minute game of tag among the clouds 
with a PB4Y piloted by Lt. John D. Kee- 
ling. Outmaneuvered ot every turn, the 
clumsy enemy craft ended up as an oil 
slick. In a dogfight, one Liberator made 
such sharp turns that: some of her 
own crew members actually blacked out 
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MEDICINE 


AS EASY AS LYING is sitting up, for the 
patients in hospitals equipped with beds of 
the type shown below. The change in position 
is easily accomplished by means of a hy- 
draulic control system similar to that which 
operates an airplane's landing gear. The 
controls are simple enough to be handled by 
the average patient who is not too ill to sit 
up, and eliminate adjustment of bed posi- 
tion through use of a hand crank. The 
photograph shows bed raised for sitting. 
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METALLURGY 


ELECTROTINNING copper wire 
with greater speed and economy 
than heretofore possible is accom- 
plished with a new wire-coating ap- 
paratus that uses the Du Pont 
halogen tin-plating solution. The 
naked wire passes through a series 
of baths to the take-up mechanism 
for the finished product shown at 
right. Wire as fine as .005 inch in 
diameter may be coated as fast as 
800 feet per minute. Moreover, the 
new plating process requires only 
half as much tin as was necessary 
in the hot-dip method. 


TEXTILES 


WRINKLE RESEARCH is being conducted 
by the young lady above to measure the 
effect of a crease resistant made by Tootal 
Broadhurst Lee Co., Ltd. She is proving 
that a snipping of a processed fabric branded 
as Tebilized recovers 75 percent from a five- 


minute creasing under a five-pound weight. . 


The process consists of impregnating fabric 
fibers with urea formaldehyde, immersing 
in a bath of resin, and pressing between 
rollers to squeeze out excess resin and mois- 
ture. Other companies too, have processes 
designed to prevent shrinking, runs in stock- 
ings, and shiny pants. 
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OPTICS 


EQUATIONS MAY NOT BE CLEAR, but it's 
a different story with the glass held by Dale 
W. Rinehart, researcher at the Pittsburgh 
Plate Glass Co. It is à new type that will 
make it, possible for aerial photographers to 
obtain accurate pictures from as great an 
altitude as 11 miles. From the complicated 
trigonometrical calculations illustrated, 
which involve refractive index, deviation, 
and the factor known as wedginess, Rine- 
hart was able to originate the new glass. 
Formerly, a specially ground glass was 
used for the purpose, but it cost three times 
as much to produce as the new glass made 
by Rinehart’s formula. 


ELECTRONICS 


NOTHING IS SMOOTH to the electron mi- 


croscope, used by the Dow Chemical Co., 
Midland, Mich., to study corrosion phe- 
nomena in magnesium alloys. When images 
are enlarged 100,000 diameters on a three- 
dimensional Polaroid vectograph, such pic- 
tures reveal the shape of ultramicroscopic 


A micrograph of aluminum oxide 
impression from opaque aluminum 


А 9,000-diameter enlargement of a’sili- 
ca replica of an etch pit in pure zinc 
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CHEMISTRY 


of Vinyon, elastic yarn that is a 
copolymer of vinyl chloride and vinyl 
acetate. It contains no rubber, keeps 
springy without frequent washing, 
and maintains constant pressure on 
the bandaged member. The bandage 
is made by Medical Fabrics, Inc., 
Paterson, N. J., and Becton, Dickinson 
& Co., Rutherford, N. J. 


crystals of which various metals are com- 
posed. Thus it is now possible to investi- 
gate the shape and space characteristics of 
minute structures. The technique of ex- 
amination involves the preparation of rep- 
licas, or the reproduction of the surface 
structure in a thin film of material suitable 
for use in the transmission type of electron 
microscope. Below are shown micrographs 


that were made from such replicas. Knowl- 


edge so acquired may be put to good use in 
developing new and better alloys, 


= 


NEW TYPE OF BANDAGE is made 


* 


Silica-replica enlargement of 
physicist's diffraction grating 


THE BATTLESHIP It IOWA, as seen in the first profile view made public by the Navy. Unprecedented speed, 


mighty surface and antiaircraft armament, and almost impenetrable armor make the six lowa-type men-of- 
war the most powerful class of fighting ships in the world. Externally, exceptionally long decks of the 


I Cruised on  . 
the IOWA 


A Popular Science reporter 
and cameraman bring you a 
first-hand picture of life and. 
action aboard the world’s 
mightiest fighting ship. 


ZZ .. bzz.. bzzz—” 

The 45,000-ton U.S.S. Iowa, mightiest 
battleship ever built, cleaves gray-green 
Atlantic waters at top speed. A red flag 
surmounting a signal halyard tells fishing 
smacks to stand clear. And through wads 
of cotton stuffed in the ears of sailors and 
landlubbers, bunched near the prow, filters 
the penetrating sound of a buzzer. It warns 
that the ship's main battery of nine 16-inch 
guns is about to fire a broadside. 

Squarely in the middle of the long buzz 
comes the thunderclap. Spurts of flame 
UPSWEEP of the lowa's forecastle makes it a real dart from the muzzles of the giant rifles. 
climb to reach the overhanging bow. Massive port anchor Billows of orange smoke follow. The brutal 
is seen at extreme right; the starboard anchor is down force of the explosion seems to cave you in 
—as if you had suddenly been struck a. 
physical blow from all sides at once. Like 
a living thing, the ship itself quivers be- 
neath you. Reverberations of the blast echo 
back to your ears for perhaps 20 seconds. 

At night, the shells themselves become 
the center of the display. Coated with a 
bright-red tracer compound, they resemble 
Chinese lanterns floating through the air, 
as they rise from the ship and descend into 
the sea far away. Traveling together in 
groups of three from each turret, the fire- 
balls trace parabolic arcs in perfect align- 
ment, testifying to the mathematical preci- 
sion of the guns that launched them. 


WATERLINE, — E for speed, exhibits some 


` odd curves when viewed from the surface right alongside 
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Photo at left and all except two bottom pic- 
tures on pages 82 and 83 by Robert F, Smith. 
Others Official U. 8. Navy. 


45.000-ton lowas distinguish them in 
appearance from the six smaller-bat- 
tleships of the North Carolina class 


Awe-inspiring spectacles 
like these highlighted a week 
that I spent with Bob Smith, 
POPULAR SCIENCE camera- 
man, aboard the most gi- 
gantic fighting machine that 
man has yet devised. The oc- 
casion was the shakedown 
cruise of the Jowa, name ship 
of her class of six battle- 
ships. Since then, the Navy 
announces, the 880-foot bat- 
tlewagon has been making 
things hot for the Japanese. 

With so little vibration 
that we never noticed it— 
though engineers were check- 
ing it with instruments like 
miniature seismographs—the 
Iowa glided from her New 
York anchorage and headed 
north, during the evening 
meal or shortly after. 

Scrambling from our cots 
at dawn, we found the battle- 
wagon about to drop anchor 
at Portland, Me. Our early- 
morning arrival amazed me. 
Aided by a speed test, the 
vessel made the trip within a 
few hours of fast train time. 

According to the U. S. 
Navy's official and conserva- 
tive figure, the Jowa makes 
“30-plus” knots, the highest 
speed ever built into an 
American capital ship. Just 
what that “plus” amounts to, 
the enemy will not learn here, 
But the Jowa’s total of 200,- 
000 horsepower, nearly twice 
the horsepower of the 35,000- 
ton North Carolina class, 
shows clearly that many of 
her extra 10,000 tons have 
been invested in the power 
plant that drives her. The 
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FORWARD TURRETS hold six of the lowa'/s nine 16-inch guns. 
They can be rotated to fire forward, broadside, or within a few degrees 
of dead astern. The second turret fires forward across the other's top 


AFT GUNS, in a single turret, complete the main battery. This ar- 
rangement of guns and turrets is standard on modern U. S. battlewagons 


SALVO! This is how the lowa's l6-inchers look when they let go. How 
they sound can't be pictured. These are the six guns in forward turrets 
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LIKE PORCUPINE QUILLS, Oerlikon 20-mm. automatic cannon bristle from the decks to fire 
400 rounds a minute apiece at enemy planes coming in half-mile range. The fishlike object at the left in 
the photo is a paravane, designed to be trailed outboard to sweep submarine mines from the ship's path 


TW first U. S. warship to be designed with 
the aid of the Navy's magnificent new 
model-testing basin at Carderock, Md., the 
Iowa gets the most out of her propelling 
machinery. The curious curves of her 
streamline hull part the water with scarcely 
— ~~ i BP a ripple, and only the deck-high spray of 
hens , Ww <= h б spume from her four propellers testifies to 
| 7 ee | the tremendous forces harnessed in her 
high-pressure, high-temperature turbines. 

Guns of the main battery, in the Iowa 
class, follow the number, size, and arrange- 
ment found eminently satisfactory on the 
North Carolinas. Six of the 16-inchers are 
22 s : | : E: mounted forward and three aft, all in triple 
DUAL-PURPOSE five-inch guns can be depressed to turrets. They constitute at least a match 
deal with hostile destroyers, or elevated to high angle for the gun power of any ship afloat— 
to bring down aircraft from altitudes up to 1/2 miles equaling the nine 16-inchers on Britain’s 


four ships of the 40,000- 
ton Lion class, and also 
the nine 16-inchers said 
to arm Japan's reported 
new battleships of 40,000 
tons or more. Only these 
two naval powers have or 
are believed to have bat- 
tleships approaching the 
might of the Iowa, her three 
(Continued on page 222) 
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QUADRUPLE BOFORS 


Standard in-between size, these 
AA guns of 40-mm. caliber 
(about |.6-inch) fire 120 shells 
a minute each. Flared muzzles 
mask the flash so that gunners 
will not be blinded at night. 
Slots in shield hold shell clips 
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BATTLE PHONES (below) trans- 
mit orders to gun crews and elsewhere 
during engagements. Installations at 
key points give instant two-way com- 
munication with command posts. If 
battle damage breaks a connection, 
other circuits are available for use 


To use the battle phone, a 
crewman merely unscrews а 
weatherproof plate from an 
instrument like that below 
and plugs his headset into 
what looks like the mouth- 
piece of an ordinary phone 


BATTLE DOORS. Every one of 
the lowa’s 1,857 doors, hatches, 
and manholes is marked with a W, 
X, Y, or Z. Security dictates which 
can be opened in safe harbor, at 
sea, when action is imminent, and 
in battle. This is to limit damage 
by fire, flooding and explosion 


PERISCOPES supplement narrow-vision 
slits to give telescopic views from heav- 
ily armored navigating and fire-control | 
stations. This is a skipper's-eye view of 
the U.S.S. New York, a veteran of World 
War | fame, as seen from the new lowa 


IOWA'S EYES are these three seaplanes, which nest on the afterdeck. One is shown taking off into 
the wind from a catapult with a boost from an explosive charge, while another is poised on a second 
launching track. In battle they spot artillery fire, enabling the big ship to slug it out with an enemy 
beyond the horizon. Returning, they alight on the water and taxi alongside, to be lifted aboard by crane 
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WE HAVE BUZZ BOMBS, TOO. Fully 10 
American war plants are turning out rep- 
licas of the Nazi V-1 robot bomb for use pri- 
marily in designing defenses against such 
weapons. It is conceded that, while they 
may be used only for experiment, practice 
may include use against the Japs in the Pa- 
cific. Above is one being tested in the 20- 
foot, 700-mile-an hour AAF wind tunnel at 
Wright Field, Ohio. 


FAMILY THUNDERBOLT for 
after-war junketing is an all- 
metal four-place flying boat with 
a 175-hp. six-cylinder engine. 
Specifications for this Republic 
“Thunderbolt Amphibian” in- 
clude a maximum speed of 120 
m.p.h. and a cruising speed of 
105 m.p.h. Span is 36 feet and 
gross weight 2,600 pounds; price 
probably under $4,000, 
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GERMAN SQUIRT PLANE was used in action 
against the Allies in Belgium and Holland. 
This jet-propelled single-seat fighter is the 
Messerschmitt ME-262, and is powered with 
two Junkers Jumo 004 jet power units and 
armed with four 30-mm. cannon. Planes of this 
type, fitted with bomb racks, were hurled by 
the Luftwaffe against invasion troops in the 
low countries. To some extent the plane re- 
sembles our own Bell P-59 Airacomet, further 
information about which may be found in 
POPULAR SCIENCE MONTHLY, April '44, p. 85, 
and JNov, '44, p. 83. 


BENDIX HELICOPTER. This © 
four-passenger sedan is an- 
nounced as the first postwar 
model of a radically new heli- 
copter design developed by Vin- 
cent Bendix, famous inventor ` 
and president of Bendix Heli- 


copter, Inc. Simplified controls 
are said to make it as easy to 
operate as an automobile. Con- 
tra-rotating two-bladed rotors 
solve the problem of torque, and 
there is no cyclical pitch change 
to cause noise and vibration. | 
Top speed is about 140 m.p.h. 
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NEW FAIRCHILD PACKET, the C-82, 
is a giant twin-tail-boom cargo plane 
with a range of 3,500 miles and a 
capacity of 75 passengers. It can 
carry military equipment, including 
tanks and fieldpieces, and is also de- 
signed for glider towing and para- 
trooper use. As a postwar passenger 
plane, it can accommodate 30 night 
passengers in upper and lower berths 
on both sides of the the aisle, or 50 
passengers in reclining chairs. 


GRAVITY SUIT worn by fighter pi- 
lots minimizes blackouts by applica- 
tion of air pressure during a pull- 
out. According to the Army and 
Navy Journal, pressure in the suit, 
which resembles tight, high-waisted 
pants with built-in suspenders and 
girdle, is supplied by air bladders 
over the abdomen, thighs, and calves. 
The bladders are inflated from the 
aircraft's vacuum instrument pump. 
An automatic valve requires only 
two seconds to inflate or deflate the 
bladders in accordance with changes 
in centrifugal pull. 
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FAIREY FIREFLY. This 
new British fighter-re- 
connaissance plane for 
carrier use in the Pacific 
packs four 20-mm. can- 
non in the wings, which 
fold backward for ship- 
board storage. Pilot and 
observer ins separate 
cockpits operate the guns 
and an aerial camera. 
The span is 4414 feet and 
the length 37 feet. It has 
a 12-cylinder engine. 


45 


Eee 


lo | The Stratocruiser will cruise at 340 miles an hour 
— UPPER DECK . with 100 passengers or 35,000 pounds of freight 


B-29 Groomed as 
Postwar Airliner 


-29's ADAPTED for commercial use may 
LJ cut the fare across the U. S. to $40 or 
$50, and from New York to London to be- 
tween $60 and $90. The Boeing 377 Strato- 
cruiser is the first superliner of the future 
actually built, a military transport version 
having been completed for testing. It has 
14,000 horsepower for take-offs, over twice 
as much as a powerful railroad locomotive. 
Wings, tail surfaces, landing gear, and lower 
part of fuselage are exactly like those of 
the Superfortresses that have raided Japan. 
- | Gun blisters are eliminated to increase the 
Addition of an upper deck to the B-29's fuselage ga : : 
gives d cross йк га the shape of an inverted n streamlining. The CATRO ҮРККӨН has winches 
doubles the cubic capacity, and permits installa- 214 other devices with which freight can be 
tion of adequate cabins and lounges for travelers loaded and stowed swiftly and economically. 


MEN'S 
CONTROL DRESSING WOMEN'S 
ROOM ROOMS MAIN CABIN DRESSING ROOMS 


| Sleeper model has 36 berths on upper deck 


=. FRONT GALLEY CIRCULAR OBSERVATION WEAR 


5 CARGO KS TAIRCASE LOUNGE CARGO and 14 chairs in observation lounge below 
ja HOLD ноо 


Seats are converted in- 
to roomy berths in one 
of several proposed in- 
terior plans for super- 
transports that can fly 
any air route on earth. 
Cabin space equals that 
of two railroad coaches. 
Pressurizing allows for 


altitude of 30,000 feet 
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WATER ANIMATES SUPER SCARECROW 


MULTIPLE mechanical 

scarecrow that would 
be likely to frighten the day- 
lights out of any living crea- 
ture that happened to wan- 
der into its vicinity has been 
devised by Harry Boynton, 
of the Boynton Beam Labora- 
tories, Hollywood, Calif. to 
protect his berry crop. Hav- 
ing learned thàt crows and 
other fowl are now too so- 
phisticated for the old-fash- 
ioned stuffed suit, he has 
brought science to bear on 
his problem and produced а 
super scarecrow operated by 
water power. The result was 
shown in a recent ‘Popular 
Science" film produced by 
Jerry Fairbanks in co-opera- 
tion with POPULAR SCIENCE 
MONTHLY. 

Covering about an dans 
dozens of paper bags, each 
blown up and provided with 
a handful of pebbles, are 
suspended at intervals from 
wires strung some four feet 
above the ground over the en- 
tire patch. The motion is not 
supplied by chance breezes, 
but by a water-powered walk- 
ing beam—a sort of mechani- 
cal rocking horse—that goes 
into action through the filling 
and emptying of a bucket. It 
works 24 hours a day. 
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Bird-scaring bags of pebbles strung above berry patch are shaken · 
by a water-driven device (top ее that yanks controlling wires 


DOWNWARD PULL CAUSES 
BAGS TO BE JERKED 
“MAKING NOISE: 


PC caso 
WATER Иш Ым... РАРЕВ ВАС$ 
| EN WITH PEBBLES 
DUMP VALVE J ACTION OF 
ON BOTTOM „ EXTENDED ARMS à; 
OF BUCKET lil „ OPENS AND CLOSES 
ii WATER VALVE 
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COUNTERWEIGHT BRINGS 
BUCKET UP AND CAUSES 
VALVE TO BE OPENED. 


~ WATER INLET - 
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| MOTOR-CENERATORS _ 
SIDE OF SIGHT e п 7 — Oa ae. `“ 


machine gun from 600 to 
above 1,000 yards. 

All the gunner needs to do 
is to keep a ring of light in 
the sight lined up with the 
target. The electronic device 
does the rest, instantaneously 
compensating for such fac- 
tors as the speed and altitude 
of the plane; angle, range, 
and speed of the target, and 
velocity of the bullet. A pedal 
adjusts the circle's size. 

After only five hours’ in- 
struction with the K-8, it is 
reported, a gunner can score 
from 50 to 90 percent as 
many hits in the air as he 
could when firing at a sta- 
tionary target from a sta- 
tionary platform. 
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РООТ CONTROL CHANCES 
DIAMETER OF RETICLE 
IMAGE FOR COMPUTING RANGE 
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Electronie Sight Makes 
Bomber Guns Deadly 


HOT reception is guaranteed enemy 

fighter planes attacking U. S. heavy 
bombers, thanks to the K-8 electronic gun 
sight. Invented by Erwin Hale and Irving 
Doyle, of the Fairchild Camera & Instru- 
ment Corp., New York, the new sight is said 
to extend the effective range of a .50 caliber 


When target is sighted (1), gunner 
sets a dial for its wingspread and 
swings sight to move reticle image 
behind it (2). Working circle over 
the wing tips (3), he gets on target 
(4) and then just tracks and fires 


The drawing at the left shows how 
enemy planes attacking from various 
angles are framed in the gun-sight 
circle. The sight automatically com- 
pensates for angle of attack in mak- 
ing computation for lead and range 


FOR WING SPANS / 
ARGER 7. 
THAN 64 FEET. 
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Marooned Airmen 
Picked Up by Planes 
Flying at 130 M.P.H. 


OW a stranded man can be 
N snatched off the ground by 
an airplane in full flight. The 
equipment needed to pick him up 
without stopping has been per- 
fected by Army Air Forces, and 
four men have experienced this 
new thrill. 

The apparatus is similar to that 
used to lift gliders off fields where 
planes cannot land. The nylon 
loop and harness needed by the 
man to be rescued can be para- 
chuted to him, along with instruc- 
tions for suspending the loop be- 
tween two poles. The devices re- 
quired in the plane—a tow rope, 
hook, guide pole, automatic de- 
layed-action brakes and electric 
reeling motor—can be installed 
in less than two hours. When the 
hook catches the loop hung up by 
the man on the ground, his ascent 
begins. Two minutes and 45 sec- 
onds later, he is safely seated in 
the plane. 

Tests with dummies and sheep 
were made first. Use of a chim- 
panzee was also suggested, but 
the pilot threatened to go over- 
board if a chimp came aboard his 
plane, so the idea was dropped. 
Lt. Alexis Doster, a paratrooper 
who later died of infantile pa- 
ralysis, was the first man to hop a 
plane this way. “The only sensa- 
tion," he reported, “is a smooth 
whir of air around you and then 
the ground disappears . under- 
neath. If I hadn't heard the wind, 
I wouldn't have known I was 
moving." Doctors found that 
neither Lieutenant Doster nor 
any of the other three human 
guinea pigs suffered ill effects 
from being yanked aloft like 
sacks of mail. 

Human pickups are made now 
at 130 miles per hour indicated 
air speed. A man’s body is so 


streamlined and flexible that it 


jolts the plane less than a bundle. 
At present only a light-weight, 
highly maneuverable plane is em- 
ployed, but AAF experimenters 
hope eventually to whisk a man 
up with a fast fighter plane. 
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This harness gives the man about to be yanked aboard a mov- 
ing plane less of a jolt than he would sustain if he jumped off a 
chair stiff-legged. One soldier even tried to light a ciga- 
rette on his way up, but he failed because of a strong wind 


PLANE CLIMBS 
SHARPLY TO AVOID 
DRAGGING MAN 
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BLANKET PILE FACING 
ONCOMING PLANE 
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IN OPEN AREAS, blast force is largely dispersed. IN CONGESTED AREAS, destructive force is more 
Only houses near by or in direct line with the concentrated. Structures surrounding a blast site 
explosion site are made unfit for habitation аге demolished; others comparatively unharmed 


hat Is BLAST? 


BRITAIN’S ORDEAL BY ROBOMB AND ROCKET 
DISCLOSES NEW FACTS ABOUT THE STRANGE 
PRANKS PLAYED BY POWERFUL EXPLOSIONS 


PRESSURE WAVE caused by air and expanding gas SUCTION WAVE produced by air rushing back to 
rushing outward from the explosion gives houses a fill the partial vacuum does the greater amount of 
short, fierce blow, causing most serious damage harm. Houses aren't built to stand outward pull 
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AT VARIOUS DIST 


FREAKS OF BLAST. Bouncing from side to side of a 


| En CEILINGS ром 
EXPLOSION 


street like balls on a billiard table, shock 


waves may shatter an occasional window far from the crater with no apparent reason. Blast can even turn 
a corner to do damage on an intersecting street, as illustrated in the upper left corner of the drawing 


Drawings by B. G. SEIELSTAD 


ERMAN robombs pelting London de- 
molished a house without cracking 
the eggs in a dish in the cupboard, blew the 


clothes off a woman without ruffling those of | 


a man beside her, and killed many persons 
without inflicting visible injuries. One vic- 
tim, in fact, was found still standing in a 
pub with a drink in his hand, but dead. 
These cruel tricks were played by blast. 
It is a phenomenon of explosions that oc- 
curs so swiftly that it is uncanny. But its 


eerie effects can be explained. Scientists 
who have studied blast point out that it can 
be both seen and photographed. 

Blast is one of three ways in which an 
exploding bomb or shell causes destruction. 
The other ways are (1) by fragmentation, 
or hurling out parts of itself, and (2) by 
tossing’ around chunks of other solid mate- 
rial such as paving blocks. The casing 
around the explosive in the V-1 and V-2 
bombs was too light to cause much damage 
by fragmentation. The V-1 bombs did not 
penetrate deeply enough when they landed 


SAFETY HINTS. A woman may have her clothes torn off by blast. Britishers were advised to lie on one 
side in the gutter, with knees drawn up and hands covering ears and back of neck. In a house, safest 
spots are inside corners away from openings. On the street, look out for glass sucked out of windows 
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AS TUE BOME NEARS THE END OF ITS PREDETERIAINED FLIGHT. "SPOILER" 
LAPS ATEO UNDER TAIL PLANES ARE RELEASED BY ELECTRICALLY- 
FIRED DHONMORS GIVING ADDED LIFT TO THE TAIL AND THUS CAUSING 
тис BOMB TO ENTER. ITS FINAL DIVE. 


TAIL PLANE. 
^Y Ot PETROL STARVES 
MOTOR AND STOPS IT 


| WORKING THIS WAS NOT 
INTENDED a 


AS THE NOSE DIPS THE FORWARD 


1 HOW LENGTH OF FLIGHT IS CONTROLLED. д zou j 
THE “PROPELLER “CAUSES A Et ona 


EVOLUTIONS. WHEN ZERO 1% 
REACHES THE FLIGHT & TERMEN. 


WAR HEAD CONTAINING 
1060 KG (23371670F 
MIGH EXPLOSIVE | 


S DAR. a 
P^ Р. PETROL TANK 
С GALLONS _. 
(CONSUMPTION ОЕ FUE 
BOUT TALE. PERS 7 
oe 


STAGGERED COMPRESSED 
MR BOTTLES. PRESSURE =: 
2,200 LR. PER SQUARE. incu, 


HOW THE IMPULSE ENGINE IS STARTED. 
ACETYLENE GAS 15 FORCED INTO TUE COMBUSTION CHAMBER FROM AN 
OUTSIDE SOURCE AND, FIRED BY A SPARKING PLUG, HEATS THE OUTER CASING 
SUFFICIENTLY TO IGNITE TUE BOMB'S AIR-PETROL MIXTURE THUS STARTING THE 
| IMPULSE ENGINE AS THE BOMB 5 САТАР FROM THE LAUNCHING RAMP 


3 STARTING JETS, 


aiik ا‎ can E der — 
ACETYLENE GAS MIXTURE PIPE. 


SECRETS OF THE V-1 FLYING BOMB. This drawing by G. H. Davis for the Illustrated London News 
shows what the British have learned about the robomb from careful examination of specimens shot 
down or found unexploded. V-I is, in effect, a small, automatically controlled, jet-propelled airplane car- 
rying a ton of high explosive in its nose. Designed for quantity production, it is made almost entirely of 


to dislodge great amounts of other solid Blast effect consists of a sudden wave of 
materials. But the blast effects from their pressure, quickly followed by a suction 
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war heads was terrific. 

The war heads of the V-2 bombs were 
similar, but these bombs penetrated more 
deeply than the V-1's. The result, Prime 
Minister Churchill has revealed, was 'some- 
what heavy damage in the immediate vicin- 
ity above the crater, with rather less 
extensive blast effect around it." 


92 


wave. The pressure wave is caused by the 
quick liberation and expansion of immense 
quantities of hot gases. The suction wave 
results largely from the cooling of these 
gases as they encounter resistance and lose 
momentum. 

The detonation of a high explosive creates 
such intense heat that the temperature of 
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WHEN the pressure in the 

combustion chamber ("A") 

is low, the shutters are forced 

open by outer air-pressure 

caused by speed, and a new 

charge-oí fresh air passes into 

the combustion chamber. At 

the same time, petrol is 

sprayed out of the atomising 

jets, the red-hot outer tube 

("В") fires the petrol-air mix- 

ture, and combustion pracceds. 

As the compression in the 

combustion chamber rises, it 

forces the shutters to close and 

also momentarily cuts off the 

Я E ip — — А [uel supply. The only outlet 
ADETAIL OF SPRING SHUTTERS. then being the rear end of the 
caper oe IEEE tube, the escaping gases pro- 

| vide reaction to drive the 
bomb forward. The rapid 
progress of the hot gases down 
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GRILL CONSISTING 


OF A LARGE NUMBER J ке M SM E the tube leaves behind a partial 
OF SPRING SHUTTERS. B f i ч. ф d Ыы vacuum, sa that a wave of low 


! HE = | | pressure follows, allowing the 
AR PIPE. 1 6 Ж P 24 a | shutters to reopen and draw in 
С. 30 а fresh supply of air, thus 

repeating the cycle. 


POWER UNIT © 
© [LENGTH 11-25 FT. | 
CO THICKNESS OF METAL | 

|` ABOUT IN. 


Pn › GIVING A 
А. so. FORWARD THRUST OF ues. 
Г ABOUT БОО LB. THE ENGINES 


uU ROWER i Г EQUIVALENT 
| po P НКАУ 


AAASTER, GYRO 
ALOT (АУ AND 
ES RATE “OF-TURN 
“= GYROS (B). 


SATE TOR E 
use KINC. RUOOLR. 
MP END CX FLIGHT. 


' DETONATORS ОВ PELEASIMG Д 
“SPOILER” ARD DOCKINO Ri R-BAR. O 
"e SPONLER IH CLOSED POS w^ Bus 
vo MNDER. ТАҢ. PLANE. cog qe gS э 


mild steel. Its pilot is a freely pivoted gyroscope driven by compressed air from spherical bottles. 


This is preset for direction and height of travel and corrects any deviation from course by operating the 


rudder and elevators through two servo motors. Distance is controlled by the "propeller" in the nose. 
When this has ticked off a predetermined number of revolutions, spoilers turn the bomb's nose downward 


the gases freed is raised several thousand partial vacuum where the explosion oc- 
degrees. These gases burst out in all direc- curred. Air rushes in to fill it, causing a 
tions, much faster than sound travels. Part slower but more prolonged wave of pressure 
of their momentum is transmitted to the» toward rather than away from the site of 
air, water, earth, or whatever else may sur- the explosion. 

round them. Thus the expanding gases According to an expert on the staff of the 
create an ultra-fierce hurricane which de- Research and Experiments Department of 
molishes everything in its path until its the British Ministry of Home Security, the 


force is spent. 


initial outward pressure from the explosion 


The stampede of gases and air leaves a of a V-1 robomb caused the most serious 
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damage, but a greater amount of damage 
resulted from the secondary inward pres- 
sure. This happened because the first blow 
was fierce but short, while the second one 
was less intense but lasted longer and could 
be felt at a greater distance. 

The sudden contact of expanding hot 
gases with the atmosphere or other obsta- 
cles around them causes a shock wave 
which has the same characteristics as a 
sound wave—pressure, velocity, amplitude, 
and frequency. This shock wave moves 
through air, water, or earth like sound, 

Both the air blast and the shock wave 
start out virtually simultaneously with frag- 
ments of the casing or other solid pieces 
around the explosive. It takes the heavier, 
solid materials longer to gain speed, so the 
flying debris lags behind the blast effect at 
first. But, once having gained momentum, 
the solid pieces hurtling through the air are 
harder to slow down and stop, so they may 
overtake the hurricane and shock wave. 

The turbulence of this extremely swift 
rush of forces accounts for many of the 
freakish effects. The changes in pressure 
may be so great and so rapid around a per- 
son as to kil him without leaving an ex- 
ternal mark. A woman's clothing, but not a 
man's, may be torn off because there is 
more air space under a woman's garments 
than under a man's. Blast, like a gust of 
wind, can also be deflected by sturdy ob- 
stacles. 

The British were successful in intercept- 
ing a high percentage of the V-1 bombs, but 
the V-2's traveled so much higher and faster 
that they seemingly struck like lightning, 
and the explosion of the first of these re- 
taliation weapons was mistaken for the 
bursting of a gas main.—VOLTA TORREY. 


THIS IS V-2. Two Yanks examine the wreck- 
age of a rocket bomb that fell in Belgium. In the. 
foreground is the propelling unit. V-2 normally 
buries itself deeply, explodes with terrific force 


PORTRAIT OF BLAST. In this remarkable test photo, 
the dark band (B) is the front of a shock wave 
spreading from an explosion (С) produced by set- 
ting off a detonator supported by wires (Wi, W.;). 
Exposure was made 1/10,000 second after explosion 


You Can 
See Blast 


By PROF. A. M. LOW 


Radio-controlled-plane inventor and president of 
British Institute of Engineering Technology 


O SEE blast, appears at first to savor 
| of spiritualism. In fact, it is a very 
simple phenomenon and illustrates a 
principle which has been used for many 
years by some architects to discover 
the acoustics of a building before it is 
erected. 

Like other forms of noise or sound, 
blast is usually propagated by alternate 
waves of compression and rarefaction 
in the air. The noise wave may, of 
course, have a front of such pressure 
that it can disintegrate a wall; at great- 
er distances, it may do no more than 
produce a gentle oscillation of the ear- 
drum. The wave of rarefaction which 
follows plays strange tricks—draws 
walls outward, opens doors, and gives 
a building the peculiar “rocking effect" 
with which Londoners have become fa- 
miliar. 

Once the existence of a high-pressure 
wave front is appreciated, the seeing of 
blast is easy. to understand. A com- 
parable observation is very familiar. 
We have all noticed that a stick in wa- 
ter appears bent when looked at from 
an angle. Everyone has also seen the 
apparent trembling of an object when 
viewed through a column of hot air— 
over a chimney, for example. To see 
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LIGHT RAYS, REFLECTED 
FROM BUILDINGS, ARE | 
BENT BY ALTERNATE BANDS 
OF COMPRESSED AND | 
RARE AIR 


SEEING BLAST. Buildings and even clouds 
seem to tremble in air agitated by an explo- 
sion. Light passing through alternating bands of 
compressed and rarefied air are refracted, or 
bent. "Heat waves" are a similar phenomenon 
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SPOTTING AN ECHO. The source of an unwanted echo 
is found by "firing" noise in various directions from a 
sound reflector, When the echo is heard, the offending 
spot is located by a beam of light parallel to sound beam 


SOUND LEAVES ITS AUTOGRAPH. With the audiometer, 
or sensitive optical kymograph, sound is translated into 
visible form as a wavy line on light-sensitive paper or 
film. The sketch shows a simple form of the instrument 
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SECRETS OF V-2 are revealed in this of- 
ficial diagram prepared by the British Air 
Ministry on the basis of latest available 
information. Numbers indicate: 1. Chain 
drive to external control vanes. 2. Electric 
motor. 3. Burner cups. 4. Alcohol supply 
from pump. 5. Air bottles. 6. Rear joint 
ring and strong point for transport. T. 
Servo-operated alcohol outlet valve. 8. 
Rocket-shell construction. 9. Radio equip- 
ment. 10. Pipe leading from alcohol tank to 
war head. 11. Nose. 12. Conduit carrying 
wires to nose of war head. 13. Central ex- 
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ploder tube. 14. Electric fuse for war head. 
15. Plywood frame. 16. Nitrogen bottles. 
17. Front joint ring. 18. Pitch and azimuth 
gyros. 19. Alcohol filling point. 20. Alcohol 
delivery pipe to pump. 21. Oxygen filling 
point. 22. Concertina connections, 23. Hy- 
drogen peroxide tank. 24. Tubular frame 
for turbine and pump assembly. 25. Per- 
manganate tank. 26. Oxygen distributor 
from pump. 27. Alcohol pipes for subsidiary 
cooling. 28. Alcohol inlet to double wall. 29. 
Electro-hydraulic servo motors. Arranged 
around the tail are four stabilizing fins with 
external control vanes at their tips and 
internal control vanes behind the fail 
aperture. 


Water Pressure Stops Bullets in Factory Testing of Machine Guns 
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Machine guns are tested by being fired through ports in- 
to hydraulic barrier as illustrated by the diagram below 


NEW hydraulic bullet trap has 
А been developed by the General 
Motors Corp., Syracuse, N. Y., for use 
in the test-firing of machine guns. 
The bullets are fired into a tube, near 
the mouth of which four converging 
jets of water impede their velocity so 
that their force is practically spent 
when they drop out into a water 
cushion at the farther end for subse- 
quent salvage. 


room Safety devices include exhaust ven- 


tilation that carries away powder 
fumes as the guns are being fired, and 
a system of controlling door locks that 
makes it impossible for anyone to þe 
near the muzzles of the guns during 
test firing. Irving Gilson, inventor of 
‘the bullet trap, is foreman in the 
maintenance department at the 
Brown-Lipe-Chapin division of Gen- 
eral Motors. 


Diagram shows how four separate low pressure 
jets of water, converging af one spot, stop bullets 
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STRETCH IT, and it pulls like taffy. This curious substance is a by-product of research in silicone rub- 
ber, a heat-resisting synthetic used in secling searchlight lenses and making gaskets for superchargers 


Here Is Putty 
with a Bounee 
Research in silicone rubber 


yields a strange by-product 
that may have its own uses. 


XCEPTIONAL resistance to heat char- 

acterizes silicone rubber, an entirely 
new synthetic product developed by General 
Electric research engineers. Rings of the 
material now replace asbestos to cushion 
the glass of naval searchlights and blinker 
signal lamps against the terrific shock of 


gunfire, materially reducing breakage. Gas- - 


kets of the same composition serve in super- 
chargers for the B-29 Superfortresses that 
bomb Japan. These two war uses currently 
consume the entire output, but future house- 
hold and industrial applications may include 
tires that will outlast a car, garden hose 
that can be left outdoors in heat or cold 
without damage, rubber gloves, and mount- 
ings for radio tubes. 

Known for 50 years, chemicals called 
silicones have only recently been put to 
work. Hybrids between organic and inor- 
ganic substances, their ingredients are sim- 
ilar to sand and natural gas. A molecule of 
ordinary rubber has a “backbone” of carbon 
atoms, but a molecule of silicone rubber 
contains a more nearly indestructible spine 
of silicon and oxygen. 

Besides silicone rubber, newly useful 
members of this chemical family include 
silicone oil, for hydraulic systems such as 
car brakes; and silicon plastics. A use re- 
mains to be found for the most curious sili- 
cone product discovered, which has been 
nicknamed “bouncing putty.” The white 
substance can be pulled like taffy—but roll 
it into a sphere, and it bounces like rubber. 
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ROLL IT, and it handles like putty. Silicones. repre- 


sent a cross between organic and inorganic substances 


IT BOUNCES! Thrown on a floor or table, it rebounds 
like a rubber ball. No use has yet been found for it 
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OERLIKON GOES ASHORE. After a long 
and successful career of knocking enemy 
planes out of the sky above U.S. and British 
ships, the Oerlikon 20-mm. antiaircraft can- 
non has got its land legs in this version used 
by British airborne troops. The gunner sits in 
a metal carriage that revolves on a circular 
base plate, counterbalancing the uptilted bar- 
rel. The sight, supported by a framework above 
his head, follows the elevation of the gun. 


THIS IS THE NORDEN BOMBSIGHT, in 
the first photograph to be released by the 
War Department. Since it was invented 
by C. L. Norden in 1924, it has undergone 
continuous improvement and is now used 
by the Army and Navy with “pickle- 
barrel precision.” To master its intri- 
cacies, a bombardier spends 482 hours 
over a period of 18 weeks. Basically, the 
sight consists of a telescope with special 
control mechanism, a gyroscope, an auto- 


‘matic pilot that controls the plane during 


the final bombing run on the target, and 
an electric release button. Ап article 
illustrated with drawings by Stewart 
Rouse, in P.S.M. for December 1943, page 
116, explained the principles of the bomb- 
sight and its operation. Recently it was 
announced that inventor Norden had 
presented his patent rights to the U.S. 
Government for the nominal consideration 
of one dollar. | 


FOR MERITORIOUS SERVICE 


SERVICE units of not less. than 40 
officers and men whose members have 
maintained the highest standards of 
service and conduct for at least 60 days 
wil receive a mahogany Meritorious 
Service Unit Plaque from the War De- 
partment. Members of such units are 
entitled to wear the insigne shown 
below. It is worn centered four inches 
above the end of the right sleeve. 


U. S. NAVY PATROL TORPEDO BOAT 


HEY are expendable, these mile-a-minute plywood sluggers, but 


the Japs have learned that they come high. From the early days 

of the war, when they dogged the Nip advance, to the day of ven- 

98 geance in the Philippines, when one of them took on a whole enemy 
task force, they have turned their torpedo tubes and dual-purpose 


machine guns on anything that showed the Rising Sun. 
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TWO-WAY SWING on this bench vise per- 
mits it to be clamped in any position allowed 
by rotation on its base or a 180-degree 
turn of its jaw assembly. The rotation in- 
side the base is controlled by a clamp screw 
long enough to project below the bench. 
The vise may be put on the market in kit 
form by the Level Machine and Tool Co., 
New Kensington, Pa., so that any home 
craftsman can assemble it. 


SAVES 1% SECONDS. The Mar- 
tin Hardness Certifier, shown at 
left, is a niechanical device for 
testing and automatically certify- 
ing the hardness of sheet-metal 
parts. During 11 months' opera- 
tion at The Glenn L. Martin Co., 
Baltimore, Md., the saving of 14 
seconds on each of the 3,000,000 
parts that went through the ma- 
chine added up to more than 1,040 
man-hours. Visual reading of a 
tester dial and hand stamping of 
inspected parts are eliminated. 


CUTTING ROUND HOLES two to eight 
inches in diameter in metal and other flat 
materials is accomplished with a circle 
cutter made by The Rieger Manufacturing 
Co., Miamisburg, Ohio. The tool fits in a 
lathe, drill press, or electric drill. 


POUF! That's what a little device 
called Clerline, attached to the 
handle of a saw, does to the saw- 
dust that accumulates over the line 
the workman is trying to follow. 
With every stroke of the saw, a jet 
of air is directed at the mark be- 
ing followed, keeping it clear and 
making it easy to cut straight. 
There is a considerable saving of 
time and energy over the method 
of stopping to mouth-blow away 
the sawdust. This easily attached 
blower is made by Clerline, Weeds- 
port, N. Y. It does not affect the 
balance of the saw. 
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ETHYLENE “CARBOWAX “CARBOWAX 


GLYCOL 
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Basis ot water-soluble waxes is ethylene glycol (left, with model of its molecule of carbon, oxygen, and 


hydrogen). Arranging such molecules in chains (upper right) produces compounds of any desired viscosity 


WAX THAT MELTS 
IN WATER 
\ JAX will now dissolve in water. At 
least, waxlike compounds that 
have that property have been created 
by organic chemists who know how to 
make molecules stand around. One of 
these compounds has the consistency of 
petroleum jelly; another looks and feels 
like paraffin. Both have special uses, 
which can be broadened to cover lu- 
bricants, salves, and cosmetic bases. 
These products of the Carbide and 
Carbon Chemicals Corporation are close 
relatives of ethylene glycol, whose mole- 
cules, with the help of heat, catalysts, 
and other magic, are induced to link to- 
gether into long chains. As their length 
increases, the substance passes through 
successive states of viscosity, gradually 
becoming a harder solid. Unlike ordi- 
nary wax emulsions, the solutions of 
the Carbowax compounds are water- 
clear. These compounds have found 
wide use in war production and other 
industry and in fruit growing. 
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Carbowax 4,000, which is a solid that resembles par- 
affin, can form a 62-percent solution in water at 
room heat, making a crystal-clear, viscous liquid 


Possible use for such 
wax is for manufac- 
ture of crayons used 
in temporary mark- 
ing of textiles or art 
work, Marks are re- 
moved easily with a 
damp rag, as ot right 


These water-soluble waxes will also make 
чај transparent for tracing, while they 
eave a surface that takes ink and pencil 
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Malaria 


Sapping the vitality of whole 
is one of the chief 
enemies of human progress. Do 
you know the amazing story of 
its origin and how it spreads ? 


By ALDEN P. ARMAGNAC 


Color photography by 
ROBERT F. SMITH and JULIUS WEBER 


N THE Far East, a formidable ally of 
| Japan confronts our armed forces. On 
the home front, a fifth-column agency kills 
3,000 Americans and inflicts 2,000,000 cas- 
ualties a year. The same potent menace 
may well have caused the downfall of the 
ancient Greek and Roman civilizations. 

Its name is malaria. The mosquito-borne, 
chills-and-fever malady ranks as No. 1 dis- 
ease of the tropics, and, some highly quali- 
fied opinion holds, of the world. For while 
such ailments as typhus and influenza may 
cause more fatalities, Dr. Morris Fishbein 
points out, malaria makes many more 


people sick—and in many parts of the globe 


it is, unfortunately, as common as poverty. 

Stamping out malaria not only would 
help win World War II, but also confer far- 
reaching postwar benefits. For example, 
one estimate cites the annual number of 
malaria cases in India as 100,000,000—more 
than & quarter of the entire population! 
Eradicating the disease would transform 
India into one of the world's most prosper- 


ous countries within & single generation. 


Headline news, therefore, is & recent re- 
port of the National Research Council's 
Board for the Co-ordination of Malarial 
Studies. No longer, it states, are large 
supplies of quinine—cut off by Japanese in- 


.vasion of the Dutch East Indies—considered 


important for treating malaria cases among 
service men. A newly mass-produced syn- 
thetic drug, variously called atabrine or 


 quinacrine, excels the old-time remedy as 


both a preventive and cure, in a treatment 
developed by three years of intensive re- 
search. Commenting on the report, the 
ultraconservative Journal of the American 
Medical. Association says, “The postwar 
world, with the knowledge now available 
about this drug and on methods of malaria 
prevention, should be,able to eliminate ma- 
laria from every civilized nation. That 
would be, indeed, a- blessing derived from 
the most destructive and costly war the 
world has ever known." 

Spurred by sheer military necessity, to- 


WHERE MALARIA IS FOUND 


Humans are subject to four types of malaria: vivax, malariae, ovale, and falciparum, the first two rang- 


ing from the U 


. S.-Canadian border to southern Argentina, and from Leningrad, Russia, to the tip of 


Africa. Ovale malaria also occurs in Africa and the Philippines. Virulent falciparum blights the tropics 
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POPULAR SCIENCE PHOTOGRAPHS 
DEADLY FALCIPARUM MALE CELL 


Here, for the fitst time in any magazine of general circulation, 
is shown a mature male cell of the falciparum parasite, which is 
responsible for one of the four known kinds of malaria. Magni- 
fied more than 5,000 times, this remorkable color photograph re- 
veals the parosite as it might appear in the stomach of an ano- 
pheles mosquito that has just dined off the blood of a malaria 
carrier. Falciparum, or "malignant," maloria is the deadliest 
form of the disease and proves fatal in a few days without treat- 
ment. However, it also responds most readily to medical aid. 


MALARIA 


Although she is to be avoided, "Ann" is not to be 
overfeared in northern latitudes, for she's danger- 
ous only if she hos first bitten a malaria victim 


day's strides toward the conquest of ma- 
laria crown centuries of search for its cause 
and cure. Hippocrates, the famous Greek 
medical pioneer of the pre-Christian era, 
recognized the symptoms of the disease as 
clearly as any modern doctor might. 

During & preliminary period, a patient 
complains of vague aches and pains. From 
10 to 17 days after infection, trouble really 
Starts. First comes a severe chill, usually 
lasting about an hour; next, & three- or 
four-hour fever, which may rise as high as 
105 degrees; and, finally, two to four hours 
of sweating. Lasting a total of six hours, 
on the average, the whole paroxysm passes 
as suddenly as it came. It recurs with 
characteristic regularity at intervals of 72 
hours, 48 hours, or less—until, eventually, 
the patient recovers or dies. Hippocrates 
knew these different cycles, but not their 
explanation. Now we know the reason-—— 
of which more presently. 

Solution of malaria's mysteries began in 
1881 when Alphonse Laveran, a French 
military physician, first observed malarial 
parasites in blood samples of troops in Al- 
geria. The microorganisms were not bac- 
teria, but protozoa, which placed them in 
the animal kingdom. They received the 
family name of Plasmodium, meaning “like 
protoplasm, followed by the individual 
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IS CARRIED ONLY BY 


e CULEX MOSQUITO IS ANNOYING 
мы BUT HARMLESS 


THIS NOSE- 
DIVING LADY 
I$ THE REAL 
KILLERI 


FEMALE ANOPHELES MOSQUITO 


She is quickly spotted by the way she alights nose 
down, tail high, in contrast to Culex mosquito who 
makes even-keel landing. Both insects have six feet 


name “malariae” for malaria. Hardly had 
Laveran made his signal discovery when 
two other kinds of malaria parasites turned 
up—Plasmodium vivax, so christened for its 
lively behavior, and Plasmodium falcipa- 
rum, named after its siekle shape. Addi- 
tion of the oval-shaped Plasmodium ovale, 
recognized as a new species in 1922, has 
completed the list of parasites responsible 
for the four known kinds of malaria. 

Which kind of parasite infects a malaria 
patient makes considerable difference to 
him, for it determines the severity of the 
disease and the interval between paroxysms 
of fever. Also, his chance of catching one 
kind or another depends largely upon its 
geographical distribution. 

Widest in occurrence, the mild form 
called “benign” or vivax malaria ranges 
from the Canadian border and the vicinity 
of Leningrad, Russia, down to southern Ar- 
gentina and the southernmost tip of Africa. 
Ovale malaria, of the Philippine Islands and 
Africa, has even milder symptoms. In both 
types, the 48-hour cycle is characteristic. 

Malariae malaria, of medium severity, 
covers about the same range as the vivax 
form, but its occurrence is comparatively 
rare. Sufferers normally recover even with- 
out treatment. This type has a 72-hour 
fever cycle. 


POPULAR SCIENCE 


“Malignant” or falciparum malaria, the 
real killer of the group, inhabits the tropics. 
Violent seizures of fever occur every 36 to 
48 hours. Failing prompt treatment, death 
follows infection in only a few days. But 
the killer type responds most readily of all 
to medical aid, and complete recovery is 
the most rapid. 

How malaria was transmitted puzzled 
early experimenters. Greeks and Romans 
of ancient days thought that night air was 
bad for them-—and rightly What they 
didn't know was that malaria-carrying mos- 
quitoes have nocturnal flying habits. It 
remained for a Britisher, Ronald Ross, to 


ELECTRON MICROSCOPE 
PHOTOGRAPHS TINY SPORES 


Seed of all the trouble is this tiny spore, shown here 
enlorged about 10,000 times by an electron microscope 
(left). When a malarial "Ann" jabs her tubelike "spear" 
into your skin, she injects saliva filled with hundreds 
of these spores. From the saliva you get a typical "mos- 
quito-bite" swelling. From the spores you get maloria 


demonstrate in 1898 that certain mosqui- 
toes transmit a parasite of animal malaria 
among birds; and for a pair of Italian ex- 
perimenters, Grassi and Bignami, to show 
almost simultaneously that mosquitoes of 
the Anopheles group carry the parasites 
of human malaria. 

Quite likely "Ann," as our jungle troops 
know the bloodthirsty female, pays fre- 
quent calls at any home along the United 
States coasts or the Mississippi Valley. A 
visit from one of Ann's malarious breed 
need cause little alarm, however, in north- 
ern latitudes where cases of the disease are 
infrequent. For she cannot possibly trans- 


SIMPLIFIED DIAGRAM OF THE MAN-TO-MOSQUITO-TO-MAN CYCLE 


Once a spore gets under your skin and into your blood 
stream it heads for a red corpuscle (1). Penetrating 
the corpuscle, it takes the form of a ring with a set- 
ting (2). From there it turns into a bloblike form (3) 
that divides into segments (4)—feeding all the while 
on the contents of the corpuscle. Eventuolly the cell 
bursts, scattering the spores back into the blood (5). 


MALARIA PARASITES DEVELOP IN BLOOD 


An alternate course for the parasites is to develop into 
male (6) end female (7) sex cells, which are then 
picked up by the mosquito. Streamers from male cells 
(8) then fertilize female cells (9) to become cysts 
(10) that eventually rupture (11), releasing spores into 
mosquito's salivary glands (12). One good bite by the 
anopheles female, and the vicious cycle is complete 
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To make a blood test of a person suspected of 
having contracted malaria, a spring-operated 


point is jabbed lightly into the patient's finger 


3 


The end of the first glass slide is then care- 
fully drawn across the face of a second so as 
to spread the blood into a comparatively thin film 


mit malaria unless she has first sucked the 
blood of a malarial patient. And that is a 
part of a fascinating story, rarely if ever 
to be found outside the pages of costly and 
hard-to-read medical textbooks. 

Truly a wonder of nature is the life his- 
tory of the malaria parasite, of the ever- 
changing forms it assumes during its non- 
sexual life in the human body, and of the 
completion of its sexual life and reproduc- 
tion in the mosquito. Only now are scien- 
tists approaching the explanation of all its 
mysteries. And it still seems strange that 
the process does not inconvenience the mos- 
quito in the least, while it proves so trouble- 
some to man. 

Ann's bad table manners start the trouble. 
Like harmless Culex, she injects some of her 
saliva through the needlelike tube she has 
poked through your skin. It will neutralize 
the chemical that makes human blood clot, 
so that she may drink it freely. This is 
annoying enough from Culez, for the irri- 
tating fluid causes the typical swelling of a 
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presse 


After enough blood has been allowed to accumulate 
to provide an adequate specimen, a glass slide is 
0 the tip of the finger to get a "smear" 


To bring out details that otherwise would be invisi- 
ble, first slide is dipped into various stains which 


are selectively absorbed by various parts of parasite 


5 Under a microscope the stained slide presents 

a colorful view (similar to those at the right] 
which aids the observer in making an accurate 
analysis. New techniques now also make it possible 
to distinguish one type of malaria germ from another 


HOW  PARASITE 
GROWS IN THE 
BLOOD STREAM 


«1 The spore, initial 

form of the ma- 
laria parasite. One 
"bite" of infected mos- 
quito injects myriads of 
these into your blood 


Penetrating red» 
2 corpuscles, the” 
spore develops into the 
form of a "signet ring. ' 
Quinine or atabrine 
treatment at this stage 
usually brings recovery 


43 Here ‘signet 


ring" forms have 
become breakable 
forms known as schi- 
zonts. The germs in 
pictures | to 7 are 
enlarged 2,000 times 


4 Mature schizonty 
when it is just! 
about ready to burst 
the corpuscle. Millions 
of these cells exploding 
at the same time are 
responsible for the vic- 
tim's chills and fever 


45 The exploded 

corpuscle. Some 
of released parasites 
will enter other corpus- 
cles, again form signet 
rings, and repeat cycle 


6 Here the men, 


laria parasites 
are shown being scat- 
tered in all directions 
into the blood stream. 
Red corpuscle is left 


behind, blasted to bits 


47 Some of the 
parasites that 
do not repeat the 
"schizont cycle" then 
turn into mature sex 
cells, which, in the 
deadly falciparum type, 
assume crescent shape 


8 Parasite clumpsy, 
in the stomach 

of a mosquito. Even- 
tually they will enter 
the  mosquito's saliva 
glands. (Subject is en- 
larged over 100 times) 


JQUININE, ATABRINE, PLASMOCHIN 
MARE THE BIG GUNS OF THE WAR 
(NOW BEING WAGED ON MALARIA 


Synthetic drugs have been developed which 
do just as good a job as quinine. Atabrine 
{above in tablet form) and plasmochin are 
two of our best weapons in fighting malaria 


KEEPING THE DISEASE 
OUT OF THE U. S. A. 


On. the theory that one good way to beat 
malaria is to slam the door in its face, 
planes and ships arriving in the U. S. from 
malarial countries are given a careful go- 
ing over by our immigration authorities 


Two million cinchona seedlings, flown out of Corregidor just 
before the Japs bludgeoned their way in, are shown being 
tenderly nurtured under glass by U. S. Department of Agri- 
culture. They represent a potential new source of quinine 


mosquito bite. But if Ann is infected with malaria, 
she adds injury to insult by implanting the spores 
of the malaria parasite, too. Suggesting string 
beans in outline, these mischief-making objects are 
so tiny as to tax the power of fine optical micro- 
scopes, and it takes an electron microscope to give 
a layman a good look at one of them. 

Soon after a spore lodges under the skin, it finds 
its way to the blood stream and penetrates a red 
corpuscle, which will serve it as a temporary home. 
It has performed the first of the quick-change acts 
that make it remarkable. For now it has taken on 
the form of a perfect ring, with one or two en- 
larged spots resembling jewel settings. This is the 
first stage at which a doctor can diagnose "killer" 
or falciparum malaria. 

Now the ring successively turns into a blob called 
an ameboid form, develops into wormlike “schi- 
zonts," and divides into a number of segments, feed- 
ing on the contents of' the corpuscle meanwhile. 
Eventually the red cell bursts, scattering the divi- 
sions of the composite parasite into the blood. 
Simultaneously the patient suffers his attack of 
chills and fever, the cumulative effect of many 
corpuscles rupturing at once, with the possible 
release of malaria toxins into the body. 

As for the released parasites, which enter fresh 
red cells, two courses are open. Some repeat the 
cycle that leads to rupture and scattering. Others 
go on to develop into mature sex cells. Those of 
falciparum malaria resemble sausages and crescents, 
the female cell being longer and more pointed than 
that of the male. 

This completes the growth of the parasites in their 
human host. They are ready to start life anew in 
the mosquito. Its bite sucks in the patient’s blood 
and all the kinds of parasites it may contain. All 
are digested and destroyed except the mature sex 
cells, which somehow (Continued on page 210) 


POPULAR SCIENCE 


Model Shows 
What's Ahead 
for Cities 
By ANDREW R. BOONE 


OS ANGELES is being modeled in a big 
Ё Way, as an aid to its engineers in launch- 
ing postwar projects and developments to 
keep pace with the rapid growth of popula- 
tion. The first of a series of models, and the 
largest of the group planned, reproduces a 
section of 7.4 square miles in the down- 
town area. It is made of sugar pine and is 
painted the colors of the buildings and proj- 
ects represented. Even though built to a 
scale of one inch to 50 feet, the model is 
impressive in size; it includes 65,000 build- 
ings and measures 24 feet square. It looks a 
good deal like a view from an airplane at 
1.000 feet. It was constructed at a cost of 
$100,000 under the supervision of Lloyd 
Aldrich, city engineer, and, in connection 
with the rest of the projected series, will 
help in solving the problems relating to 
traffic parkways, structural developments, 
beach improvements, building safety regu- 
lations, and a civic center development. 

With a present estimated population of 
more than 1,750,000 and an area topping 
that of Greater New York, Los Angeles is 
meeting its problems of future develop- 
ment with foresighted concern. 


Future is being mapped by planner for safety walks, 
underpasses, and similar needs that are likely to 
arise in postwar years at the Belmont High School 


Here the miniature replica of Los Angeles' city hall is 
being scaled by technician F. J. Ostronic. |t includes 
1,200 pieces of wood; construction required six months 


Giant model of the Los Angeles downtown area shows 
65,000 buildings on a scale of one inch to 50 feet. |t 
covers 576 square feet and took 75 man-years to build. 
Detail below shows the section devoted to the big South- 
ern Pacific railroad yards and shops, including roundhouse 
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At a pause in a cardless bridge game, the host ad- 
justs the polaroid windowpanes to reduce the glare 
from the sun. Turning a crank rotates circular pane 


e ROOM...TOMORROW 


Stills reproduced on these pages show a 
few of the ways in which recent scientific 
developments, to be available after the war, 
will contribute to the pleasures of living. 
Not in evidence here, but at least equally 


NEW TRIUMPHS OF SCIENCE 
PROMISE COMFORT, PLEASURE 


veniences you will enjoy in your post- 


A PREVIEW of the comforts and con- 


war home is afforded by a new “Popular 
Science” film produced by Jerry Fairbanks 
in co-operation with POPULAR SCIENCE 
MONTHLY. 


YUM! Steaks from the snack 
bar shown on the oppasite page 
are broiled to sizzling perfection 
before the guests’ eyes at this 
knee-high fireplace. When a 
button is pressed, a grill of 
heat-resistant glass tubes slides 
out into position above the 
grate, which is made of the same 
material. Isn't science wonderful! 
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important, is the air-conditioning and puri- 
fying system that will supply germ-free air 
of any temperature and humidity desired. 
Even the dog is not forgotten; he has an 
electric-eye door for his own use. 


WHEN DO WE EAT? Even in the 
World of Tomorrow, people will get 
hungry. A blinking light beside the 
fireplace conveys a signal from the 
postwar maid in the kitchen. The 
hostess walks over to the well-filled 
bookshelves. No, she's not looking 
for food for thought. A little pres- 
sure on the end of a shelf and... 


PRESTO! Two shelves swing around, 
books and all, like a revolving door. 
In place of the mystery stories and 
other deep literature, we see а two- 
shelf snack bar, on which the maid 
has arranged all the makings of a 
feast. The steaks are uncooked, ready 
for the host to display his prowess 
as a chef at the fireplace, as shown 
on the other page. (Note to the 
ladies: If the "maid" still insists that 
she'd rather be a riveter, you can do 
her part of the act ahead of time) 


—AND SO TO BED. Afer the guests have 


gone home, milady will probably enjoy the luxury 
of a bath and dressing room like this. From an- 
other "Popular Science" film, this photograph shows 
how glass-block walls and modern lighting fixtures 
will add new zest to the all-important ceremony of 
making the toilette. Fluorescent lamps will make 
it easy to adapt cosmetics to any kind of lighting 
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mew ideas 


SILKEN CHIN should follow the use 
of a safety-razor device invented by 
Soll Rothner, of Jamaica, N. Y. Into 
the handle, just behind the conven- 
tional cutting head, is introduced a 
magnifying lens so positioned as to 
give the shaver an enlarged view of 
the portion of his face that is get- 
ting a once-over lightly. The oper- 
ator is thus enabled to avoid missing 
patches of whisker that might be 
overlooked in the ordinary course of 
shaving. The frame is made of any 
suitable material, and the magnifier 
can be of plastic. 


is the idea of Elizabeth M. Scott, Los 
Angeles, Calif. Superficially it re- 
sembles the familiar type of opener 
with the fixed blade that hooks un- 
der the tin cover. Above this, how- 
ever, is a rotating cutter operated 
by an electric motor directly in front 
of the handle. 


MOTOR-DRIVEN CAN OPENER | 
| 
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FLAVOR OF OLD WINE will be imparted 
to barbecued meats by the use of this spit 
in a wine cask above a charcoal firebox. 
The novel outfit was devised by John Gor- 
man, of Los Angeles. The spit, centered 
between two stationary segments of an 
auxiliary grill, is located just above the 
midsection of the barrel, and is turned by 
a handle extending outside. It can be held 
in position by a ratchet and pawl when 
rotation is unnecessary. Holes at the bot- 
tom of the barrel and a damper at the top 
control the required drafts. Top third of 
- the barrel is cut and hinged for access to 
cooked meats or other food and also for 
replenishing fire and cleaning. 
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from the inventors | 


HORSESHOES OF PLASTIC may replace those 
of steel if the invention of Gordon Alexander 
Allan King, of Kew, England, proves itself in 
everyday use. The new shoe is designed to over- 
come such objections to steel shoes as weight, 
‘lack of elasticity and resiliency, and tendency to 

become slippery. The plastic employed includes 

a large percentage of rubber through which are 

dispersed vegetable and animal fibers and fillers 

to increase the shoe’s gripping powers. It is of 

a special design to fit the horse’s hoof, and no 

heat is required in its application. Moreover, the 

shoe will expand as a whole with a growing hoof. 

Because nail holes do not extend entirely through, - 
a firmer grip is established when the shoe is 

nailed on. 


TWO-YEAR INK SUPPLY can 
be carried in a fountain pen in- 


SEALED 


TOP, vented by L. J. Biro, an Ar- 
GLYCERIN | gentine newspaper man from 
ANILIN Hungary. The writing point is 


an unbreakable ball bearing to 
which a gelatinous quick-drying 
ink is fed from a copper tube. 
Composition of the ink is not 
divulged, but is supposedly a 
combination of glycerin and an- 
ilin fed from two copper tubes. 
The pen is sealed and can be 
refilled only by the manufac- 
turer. The inventor claims that 
the pen will not leak at high 
altitudes, and that one filling 
lasts one to two years. 
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NO EXCUSE FOR GETTING LOST in any large city at 
night will be valid if the new street guide devised by 
Herbert Meyer and Edna M. Spiegel, New York City, is put 
in use. The invention covers the after-dark illumination of 
street signs and the redesign of the usual rectanguiar plates 
bearing the names. Electric wires leading up through the 
standard connect with a heating-element wire outlining the 
arrow-shaped sign. When the current is turned on at night- 
fall, the resulting glow makes the location apparent even on 
the darkest night. Surrounding the sign is a casing made 
of heat-resisting glass or other suitable material, with facili- 
ties for opening and servicing the direction indicators with 
the least possible trouble. 
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INSIGNIA AND 
UNIFORMS OF 
THE JAPANESE 


ARMY 


MERICAN fighters who are 
facing the Japs in the Far 
East must be able to tell ata 
glance the rank and branch of 
service of any enemy they kill 
or capture. Instruction in the 
Army Orientation Course has 
familiarized them with the uni- 
forms and insignia worn by 
their foes in the jungles of the 
South Pacific and on the con- 
tinent of Asia. Pictures on 
these pages show typical uni- 
forms and insignia. 

In general, the Japs have 
imitated the military organi- 
zation of the Occidental pow- 
ers. As in our own Army, their 
officers’ uniforms are not gov- 
ernment issue, and this causes 
considerable variation in color 
and cut. Swords are non-reg- 
ulation and may be carried by 
noncommissioned as well as 
commissioned officers. In many 
cases, the swords have been 
handed down tor generations. 

Insignia of rank, for both 
officers and enlisted men, are 
worn generally as collar tabs. 
Zigzag arm bands of different 
colors denote branches of ser- 
vice, such as aviation, tank, 
and infantry. 
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IMPERIAL GUARD 
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ARM INSIGNE, 
INFANTRY 


UNIFORMS WORN BY 


COLONEL, 
FIELD DRESS 


SECOND LIEUTENANT, 
SUMMER FLYING SUIT 
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МАЈ. GEN. 


ЈАР OFFICERS AND ENLISTED MEN 


FIRST INFANTRY RIFLEMAN 
LIEUTENANT PRIVATE 


CAMOUFLAGE 
JUNGLE JACKET 
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AN IMMIGRANT BOY, Eric Gunnar Gibson came to America from Sweden with his father, 
mother, and younger brother when he was six years old. After graduating from Senn High School, 


in Chicago, he went to work as a butcher. Enlisting in the Army, he was called to duty in 1841. 
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5 LEADING A SQUAD assigned to clear Germans 
out of a ditch. Gibson poked his submachine gun into 
a clump of bushes and let go, killing his first Nazi. 


4 BEFORE ANZIO, Gibson went to 
his company commander and asked 
to be allowed to land as a rifleman. 


NEXT, a heavy machine gun opened up from 200 yards away. Telling his men to lay down a 
covering fire, Gibson crawled through a hail of bullets. At 35 yards, he threw two hand grenades, 
then ran forward with gun blazing. His panting followers found two dead Nazis. one prisoner 
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2 “BEST СООК IN THE ARMY" was the way 3 TORPEDOED during the first landing 
`  Eric's buddies described him. Не took pride in in Africa, he swam ashore from his 
his work, but at heart he was a fighting man. transport rather than wait for a boat. 


6 MOVING ON, the squad came under fire from a machine pistol and a rifle. Again leaving 
his squad behind, Gibson ran 75 yards up the bank and fired into another pile of brush. When 
the squad caught up this time, one German lay dead and another came out with his hands up. 


8 ONCE MORE, Gibson went ahead іо reconnoiter. 9 "FOR VALOR.” To Eric's proud 
His men heard a machine pistol let go, then the subma- father went his Congressional Medal 
chine gun. They found Gibson dead beside the German. of Honor, posthumously awarded. 
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YOU ARE REALLY GOING TO LIVE 


INTENSIFIED WAR TIME RESEARCH FINDS NEW SYNTHETIC MATERIALS 


AND DISCOVERS MANY MORE USES FOR THE ONES WE HAD ALREADY. 


By GOLD V. SANDERS 


OU will never imagine what plastics are 

going to mean in your postwar life so 
long as you think in terms of ash trays, 
women's compacts, pipestems, and electric 
plugs. For the really interesting wartime 
developments have been in quite different 
directions. To get more on the beam, think 
rather of fine lingerie, men's suits superior 
to anything ever seen before, fabrics of 
beautiful color and texture. Think also of 
new kinds of furniture, wall panels, floor 
tile; of shoe soles that are more flexible and 
wear twice as long as leather. Consider a 
new kind of wood, plastic-treated, with a 
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Arboneeld wood (upper left) is ordi- 
nary wood impregnated and colored 
with methylolurea. These samples are 
designed to show how plastic and 
color go through material. The proc- 
ess makes hardwood out of ordinary 
softwood. Above is a woman's heel 
similarly treated to toughen the 
wood and give it permanent color 


This pipe is made of a common hard- 
wood treated in the same manner by 
the Du Pont Arboneeld process. The 
separate bit shows untreated wood. 


hard and permanent finish going all the 
way through it. | 

These are only a few random suggestions 
of what lies in store for everybody, thanks 
to a few years of intensified research in 
Government and manufacturers' labora- 
tories. | | 

The newest achievement of the molecule 
jugglers is an entirely new plastic—poly- 
ethylene, also called polythene for short. So 
vitally important and useful is it in war- 
time applications that it has been kept a 
secret for two years. In.peacetime it will 
have equally important uses. Everybody 
will find it serviceable in one way or another. 

Polyethylene belongs to the class of 
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PIPING. Polyethylene, 
because of flexibility and 
resistance to corrosion, 
may rival metal piping 


TILING, either floor or 
wall made from this 
plastic withstands shock 


UPHOLSTERING. New 
leatherlike coverings for 
furniture can be made 
of polyethylene plastic 


INSULATING with this 
plastic has already been 
tested by fighting forces. 
Various colors help iden- 
tification of the circuits 


THE COLORFUL ARTICLES shown 
(above center) are made or treated 
with a plastic called polyethylene, the 
use of which is at present restricted to 
vital insulation in radio sets and other 
high-frequency war equipment. Sketches 
at the four corners of the grouped arti- 
cles indicate a few of the many postwar 
uses to which they will probably be put 


Plastic upholstery cloth (right) woven of 
Saran, a vinyl resin. The finer fibers go 
into draperies; the coarser, into screens 
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Adaptability of polyethylene is demonstrated by these 
Grommets were injection-molded in one shot 


articles. 


thermoplastics, those that can be softened 
by heat. It is in this field that the great- 
est advancements have occurred during the 
war years. These are the plastics that are 
somewhat flexible as contrasted with the 
thermosetting class, which generally are 
hard and brittle. 

It is the thermoplastics that lend them- 
selves so admirably to the weaving of fab- 
rics or the improvement of other woven 
textiles. Cloth of any texture, coarse от 
fine, can be made from thermoplastic fila- 
ments or spun fibers. Cotton or wool varn 
can be coated or impregnated with the 
plastic resins with remarkable results. A 
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This cabin structure of the new war helicopter R-6 is 
mode of Fiberglos laminated with thermosetting plastic 
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Nine months’ immersion in brine didn't 
affect this iron rod sprayed with plostic 
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prominent research director has promised 
for the postwar period, among other won- 
derful things, men's wool suits, plastic 
treated, that will not wrinkle even when 
wet and will wear about three times as long 
as untreated wool. The fabric will have the 
same feel and texture as if untreated 
(P.S.M., Sept. '44, p. 79). He also predicts 
women's fine stockings that will not run. 
Every woman looks forward to the day 
when she can have her precious nylons 
again, but few realize that postwar nylons 
will be finer and better and that there will 
be other similar new plastics. 

Polyethylene is produced by Bakelite and 


General Electric 


Rocket projectors for Thunderbolts are 
made of paper bonded by synthetic resin 
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by Du Pont. The amount now being turned 
out is large, but it has been commandeered 
100 percent for military use. Because of 
the peculiar arrangement of its molecules, 
it is the best insulating material yet found 
for high-frequency current. Also, it can 
stand heat up to 230 degrees Fahrenheit. 
There was no thermoplastic before the war 
that could stand boiling temperature. Now 
there are several, including Monsanto's 
Cerex and Styramic HT. This development 
means that these otherwise desirable mate- 
rials can now be used in many applications 
from which they formerly were barred. 

Another extremely important property of 
polyethylene is its unique resistance to 
acids, alkalies, sunlight, oxidation, oil, and 
gasoline, all of which destroy rubber. The 
new plastic thus has some of the best prop- 
erties of both rubber and plastics without 
corresponding deficiencies. It is also ex- 
tremely tough. An article molded from it 
can hardly be damaged at all by pounding 
it vigorously with a hammer. It certainly 
will not break from being dropped on the 
bathroom floor, like things made from the 
hard and brittle plastics. It can be com- 
pounded to be soft or rigid, but even in its 
hardest state it has some resilience. 

What will be the everyday uses of such 
a versatile plastic when its war work is 
done? The manufacturers themselves have 
been too busy to determine that fully 
Knowing its many excellent qualities, they 

are sure it will continue to find wide use 
as insulation for radio, television, and other | | А | n 
high-frequency equipment. In the textile Metaplast Corp 
field it will be among the best mediums far Lucite salad set with silver-plated handles. Boyan! 
coating and impregnating thread and yarn plastic foam below weighs one seventh as much as cork 
as well as finished fabrics. The fine fila- 
ments can be woven into many grades of 
textiles, giving them all the remarkable 
properties that the resin itself possesses. 
Manufacturers also predict its use for floor 
tiles, washable wallpaper, auto hardware. 
steering wheels, hammer heads, typewrite1 
keys, and many other moldable articles 

The natural resin is clear and so can 
be dyed any color. It is produced from 
ethylene, which is derived from coal or pe- 
troleum. Ethylene is subjected to 1,500 
atmospheres of pressure and extremely high 
heat. This drastic treatment converts it 
into an entirely new compound by rearrang- 
ing the molecules polymerization, the 
chemists call it. 

While polyethylene is an entirely new 
plastic and its creation a brilliant achieve- 
ment, the plastics researchers have achieved 
equally remarkable things during wartime 
in the improvement of existing plastics and 
in devising new uses for them. This list is 


far too long to attempt to cover in this 
T & Rubber (C 
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article. As a sample, we might mention the 
recently revealed use of plastic barrels for 
rocket launchers on fighter planes. There is 
a plastic that can hold up under such treat- 
ment as that, though its composition is not 
yet being told. The barrels are made of 
layers of tough paper, impregnated and 
bonded with a plastic material. Thousands 
of them are in use on fighter planes where 
their light weight is of vital importance. A 
fighter carries as many as six of these. 'The 
fiery blast of the rocket projectile does not 
hurt them. Such a plastic surely will have 
almost limitless uses, replacing metal or 
wood. | 

Wood itself is going to be an entirely dif- 
ferent material when treated with a plastic 
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Improved plastic cabinets for 
postwar radios are on the way. 
This one is of ethyl cellulose 


| Dow Chemical Co. 


| High chemical resistance 
| makes these Styron plastic bot- 
_ tle closures especially suitable 
> for use on reagent bottles and 


substance such as methylolurea, recently 
announced by Du Pont. By impregnation 
with this chemical, ordinary softwoods can 
be made as hard as hardwoods, and hard- 
woods can be made even harder. At the 
same time, the wood can be given any color 
desired, all the way through. The fine cells 
of the wood become saturated with the 
resin, which hardens and thus converts the 
entiré wood structure into something that is 
nearer to a plastic than to wood. Wood thus 
treated will not warp, crack, swell, or rot. 
It is believed that termites and other insects 
will not attack it. By this treatment, many 
cheap softwoods, now considered of little 
value, can be converted into desirable lum- 
ber for many purposes where only hard- 


Imitatión marble made of plas- 
tic. When a thin sheet is per- 
manently glued to metal with 
Pliobond, a synthetic-resin ad- 
hesive, the combination sheet 
can be bent, sheared, and even 
welded to other metal without 
impairing permanency of bond 


Goodyear 
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woods were considered suitable before. One 
of the most general uses is expected to be 
in the making of furniture from common 
softwoods, that will have the finish, 
strength, and all-around usefulness of the 
more expensive hardwoods. It is also con- 
sidered especially useful in flooring because 
of its durability and the fact that the wood 
is the same all the way through. If the 
surface is scratched, it can be restored by 
sanding, the repaired part retaining the 
same finish and color as the rest. Any de- 
sired color can be obtained by incorporat- 
ing the dye in the liquid resin. Du Pont 
has given the name Arboneeld to wood 
treated in this way. 

Impregnation of wood with synthetic 
resins has contributed in many ways to the 
fabrication of war equipment. Various res- 
ins have been used with great success, 
notably phenolic compounds, whicheare the 
most resistant to water. The methylolurea 
developed by Du Pont is considered to be 


This simple wooden press replaces 
expensive machinery in a new plas- 
tic-forming process developed by 
the Formica Insulation Company. 
Blanks of laminated material (at 
left) are heated and placed in the 
press to shape articles as at right 


Bamboo fly rod impregnated and 
glued with phenolic resin is imper- 
vious to water, has a satin finish, and 
never needs varnishing. It has an ad- 
ditional resistance to the fixed curve 
that fishing rods are apt to develop 


the most generally useful and practical. Its 
cost is low enough to give it widespread 
application, and can be made even lower if 
the wood is treated only to a given depth— 
case-hardened, so to speak. In this form, 
the method may be practicable for treating 
light poles and structural timbers. In any 
event, this is a development of enormous 
importance in a wide range of wood uses. 
Its value will be enhanced by combination 
with genuinely waterproof resin glués, also 
produced by the plastics industry (P.S.M., 
Nov. '44, p. 74). 

There is yet another highly promising 
field for new development in plastics—that 
of the silicones. Here the chemists have 
produced some remarkable new compounds 
by a combination of organic resins with 
silicon, derived from sand and minerals— 
the stuff from which glass is made. Re- 


search and experimentation directed toward 
such a marriage had been carried on for 


(Continued on page 209) 


decades, and 


YES, SAYS DR. PETRUNKEVITCH, 
WHO HAS BEEN STUDYING THEIR 


STRANGE HABITS FOR 67 YEARS 


Dr. Alexander Petrunkevitch, leading authority 
on spiders, displays his pet Mexican tarantula, 
which has lived in his laboratory seven years. 
He feeds her cockroaches raised for the purpose, 
a roach a week. See close-up on opposite page 


By GOLD V. SANDERS 


НЕ MAN who knows more about spiders 
than anyone else in the world calmly 
picked up an immense, hairy tarantula and 
held it in his hand while we took his picture. 
This was Dr. Alexander Petrunkevitch, 
whose writings on spiders fill many shelves 
in the libraries of the world. “Our friends, 


Photos by Robert F. Smith 


the spiders," he calls them, and he knows 
whereof he speaks—knows it from 67 years 
of close acquaintance with them, starting 
when he was a two-year-old, in Russia. The 
great scientist has just retired as professor 
of zoology at Yale, but he is not giving up 
his lifelong association with the spiders and 
their relatives. He looks forward with 
eagerness to many more years of watching 


THEY HAVEN'T CHANGED MUCH IN THIRTY MILLION YEARS 
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A 30-million- year-old spider 
preserved in amber. From such 
specimens Dr. Petrunkevitch dis- 
covered that no great evolution- 
ary changes in spiders have 
occurred in this time. He iden- ' 
tified families that still live 
-Photo from A. Petrunkevitch 


The doctor does a better job 
with synthetic resin than nature 
does with amber. Thus preserved 
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is їп а substance clearer than 
4, «X " glass, specimens (right) may 


be examined with microscope 


Photo hy Robert F. Smith 


them in the woods and fields and the op- 
portunity to contribute more to the already 
immense amount of knowledge he has given 
us on the subject. 

It was Petrunkevitch who definitely estab- 
lished the facts about the strange, indirect 
mating methods of tarantulas, employed by 
all spiders, one of the oddest phenomena in 
nature, 'This took patience and years of 


sharp observation. Then nhe went back 
30,000,000 years and examined remains of 
spiders preserved in amber to see if he 
could find evidence of evolutionary steps by 
which this odd technique was acquired. The 
London Museum lent him its priceless 
collection of fossil spiders for this research. 
By microscopic study, he determined that 
the male spider, then, as now, used his palpi, 
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A SPIDER SEES THE WORLD THROUGH FOUR KINDS OF EYES 
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Not even Petrunkevitch, whose diagram 
drawing is shown above, knows why spi- 
ders have four pairs of eyes, each pair 
with a different size of image and angle 
of vision. At right is close-up of a ba- 
nana spider showing half of his quadru- 
ple equipment. Different species of spi- 
ders have their eyes in various locations 
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DUEL TO THE DEATH: WASP vs. SPIDER | 


The beginning of a finish fight—no holds barred— 
between a tarantula and his deadly enemy, the wasp. 
The insect seems to hypnotize or terrorize the spider 


Wasp seizes the tarantula by one foot and 
throws him on his back; inserts his vicious 
stinger into a soft spot at the base of leg 


Photos by Lee Passmore 


or feelers, as auxiliary propagating instru- 
ments. In the female they were only feelers, 
then as now. Obviously, this evolutionary 
step had been taken even farther back in 
prehistoric time. 

It was Petrunkevitch who made the as- 
tonishing discovery that spiders see four 
different images at once, all of different 
sizes. The purpose of this he cannot 
imagine, but it is doubtless among the 
riddles he will keep on trying to solve 
through expert observation and microscopic 
study. His improvements in photomicrog- 
raphy, incidentally, are among his many 
contributions to science, and his techniques 


are widely used by workers in many fields. 

The reason why Dr. Petrunkevitch can 
pick up a tarantula with impunity is that 
he knows which kinds to pick up and which 
to let alone. In all his years of handling 
spiders he has never once been bitten, which 
itself is pretty good evidence of his knowl- 
edge. He has observed them and photo- 
graphed them in Europe, the United States, 
the West Indies, Panama, and Mexico. He 
has had as many as 210 tarantulas in cap- 
tivity at one time, not counting several 
scorpions, black widows, and other spiders. 


‘The tarantulas living in this country are 


quite docile and will not bite except in self- 


CRAB SPIDER (left), reversing the above 
procedure, kills a wasp much bigger than itself. 
lt creeps up near ifs victim so carefully that 
it is undetected until it makes the final leap 


BLACK WIDOW is commonly believed to make 
a meal| of its tiny mate after the honeymoon, 
but the doctor has seen 13 males living peace- 
fully in the same web oat once with the female 

Photos by George Elwood Jenks 


Poison puts the tarantula in a coma without 


Wasp draps anesthetized tarantula into burrow where 
killing it. Here the wasp takes a look at b 


an egg will be laid on its body and the hole sealed up, 
insuring a supply of fresh meat for the wasp larva 


the paralyzed spider after injecting the dope 


defense. There is one mean scoundrel from 
Haiti that he will not pick up; it strikes at 
anything that comes near it. A tarantula 
bite, the doctor says, is not at all serious. 

Years of observation have only increased 
the learned doctor’s wonder at the marvel- 
ous things spiders do through pure instinct. 
Take, for instance, a baby spider, no bigger 
than a pinhead. When it is a few days old, 
it leaves its native haunts, riding high on a 
long strand of web that it spins for the 
purpose. Maybe it comes to earth a hundred 
miles away, then goes into hibernation until 
spring. Then, never having seen anything 
of the kind done before, it proceeds to build 


TRAP-DOOR SPIDER (right) lifts the per- 
fectly fitted, camouflaged lid of her burrow to 
seize a bug and drag it home for dinner. The 
smooth wall of the nest is neatly lined with web 
| Photo by Lee Passmore 
NIGHT HUNTER. For stalking his prey and 
leaping on it in the darkness, the jumping 
spider is specially equipped with night-vision 
eyes, the largest of his four pairs of lookers 
Photo by George Elwood Jenks 
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a perfect web, measuring accurately the 
distance between strands, waits for food to 
drop into it, and knows how to wrap up 
and tie its victims. Suppose this is a female, 
sitting in her nest, waiting for her prey, 
springing out to devour it, be it insect, 
spider, or anything else edible. Along comes 
a male of her species. He touches a strand 
of the web with his foot and tugs gently at 
it. She does not attempt to eat him, but 
answers his messages by answering taps 
on the web. The telegraphic system goes 
on until the male is assured it is safe to enter. 

Another variety of male spider uses quite 
a different court- (Continued on page 209) 
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Nineteen U. S. 


Inventions 


That Changed the World ' 


YANKEE GENIUS has improved the lot of the whole hu- 
man family and altered the course of history.. We asked 
Miles Henninger, patent lawyer and close student of 
American invention, to name the U.S. patents that he 
considers most momentous in world progress. Eight of 
his choices are described here, and 11 more will be cov- 
ered in a later installment. Mr. Henninger is associated 
with the law firm of Lecher, Michael, Spohn & Best, of 
Milwaukee, Wis. His selection is based on material col- 
lected for an article in the Allis-Chalmers Electrical Review. 


1. THE GRAIN HARVESTER 1834 


CYRUS McCORMICK 
perfected the reaper 
after his father aban- 
doned experiments be- 
gun in 1816. McCormick 
had a grade-school edu- 
cation plus experience 
on his father’s farm and 
in his father’s sawmill, 
grist mill, and black- 
smith shop. When the 
father dropped its de- 
velopment, the reaper had a reel for press- 
ing grain against rotating knives; the cut 
grain fell on a platform from which it had 
to be raked by hand and then bound. Mc- 
Cormick made the cutter as a bar with 
sawlike teeth reciprocating in wire guards, 
and added a divider for separating the swath 
to be cut from the standing grain. 

Since the small eastern farms could not 
afford a machine costing even $50, McCor- 
mick went to the midwest with its large 
and level grain fields. Chicago was selected 
as the factory site, and business was begun 
with $25,000 invested by the then Mayor 
William Ogden. The first year 500 reapers 
were sold, and 1,500 in the year following, 
when McCormick bought back Ogden’s half 
share for $50,000. In 1851 he received the 
Grand Council medal at the London World’s 
Fair because his machine was “worth the 
whole cost of the exposition" to the people 
of England. McCormick was honored as 
"having done more for agriculture than any 
other living man," and a probate of his 
estate in 1884 showed that he had accumu- 
lated a fortune of $10,000,000. 
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2. THE COTTON GIN 


1794 


ELI WHITNEY was the 
son of a farmer at West- 
boro, Mass. In his fa- 
ther’s repair shop he 
showed mechanical ap- 
titude by hand-forging 
cutlery, nails, and 
ladies’ hatpins during 
the Revolution. He was 
educated in arts (Yale 
1792), and went to Sa- 
vannah, Ga., as a tutor. 

The problem of removing seeds from cot- 
ton faster than the prevailing rate of four 
pounds per day per worker challenged 
Whitney, and late in 1793 he produced a 
device including a hopper with spaced side 
bars and a rotating cylinder with teeth 
passing between the bars to pull out the 
cotton fibers while combing back the seeds. 
A rotating brush removed the cotton from 
the cylinder teeth. The cotton gin was so 
successful that everyone talked about it; 
the first model was stolen, and soon gins 
were being made by clever handy men. 
Whitney's invention was the means of in- 
creasing the annual cotton crop from the 
200,000 bales of 1791 to the 15,000,000 bales 
of today, and is the primary cause of cheap 
cotton cloth. A total of $90,000 was col- 
lected in royalties, but so much was spent 
for prosecuting infringements of his patents 
that the inventor had little left. By then, 
the market for gins was saturated, but 
Whitney made 100,000 muskets for the War 
Department by using special machine tools 
to make single interchangeable parts, thus 
introducing mass production. 
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3. THE SEWING MACHINE 


ELIAS HOWE was born in 1819 on a Spen- 
cer, Mass., farm where the equipment in- 
cluded a grist mill, a sawmill, and a shingle 
machine. Howe, handicapped by lameness, 
was apprenticed to a neighbor when 11 
years old. At 16 he went to the Lowell 
mills and then to Davis’ instrument and 
watch-repair shop in Cambridge. Here he 
got the idea that a machine for sewing 
cloth was needed and would be profitable. 

Years of work preceded the conception 
of two eye-pointed needles for making inter- 
locking loops, replacement of one needle by 
a shuttle, the need for a thread tensioner, 
and a cloth-holding and tensioning foot. 
Contests with the fastest seamstresses of 
the time showed that the machine sewed 
faster and made better seams, but still no 
sales were made. Attempts to exploit the 


1846 


machine in England 
failed and resulted only 
in hardship to the in- 
ventor and his family. 
Isaac M. Singer saw 
the sewing machine and 
recognized that the dif- 
ficulty was its limita- 
tion to sewing only 
straight seams. Singer and his assistants 
added the overhanging needle arm, presser 
foot control of the cloth, and the foot 
treadle. Singer successfully exploited the 
invention. For some time, Howe received a 
royalty of $25 on each machine made in the 
United States, and in 1860 his patent was 
extended by Congress for seven years. His 
petition for a second extension acknowl- 
edged receipts of $1,185,000. 


THESE HELP TO FEED AND CLOTHE US 


C. H. McCORMICK. 
Reaper. 


Patented June 21, 1834. 
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Reissued March 19, 186L 


E. HOWE, Jr. 
Sewing Machine. 
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THE WRIGHTS, 
Wilbur and Or- 
ville, with only 
high-school edu- 
cation and the 
mechanical ex- 
perience of a 
bicycle repair 
shop, studied 
previous glider 
findings and 
produced a pow- 
er-driven, man-carrying airplane. Their ex- 
periments reduced their problem to dis- 
covering a way of maintaining lateral 
balance and obtaining lateral and vertical 
steering. Their patent shows that the broth- 
ers added warpable wings or ailerons to the 
existing elevator and rudder. A powered 
machine was flown at Kittyhawk, N. C., on 
December 17, 1903, in the presence of only 
five persons and with negligible press notice. 
The Wrights offered the invention to the 
United States and British governments, but 
were turned down. The French Govern- 
ment ordered 30 machines when Wilbur 
flew 56 miles in 91% minutes, winning а 
prize of 20,000 francs. The French Academy 
of Sciences awarded the Wrights a gold 
medal; French patents were sold for $100,- 
000. Orville Wright's flight of 50 m.p.h. at 
Fort Myer, Va., to win a $25,000 bonus 
offered by the ,U. S. Army convinced the 
American Government that the airplane was 
a potential military weapon. 


5. THE AIR BRAKE. 1869 


WESTINGHOUSE 
worked in his father's 
shops for making farm 
implements, went to 
Union College for three 
months, and saw serv- 
ice as an assistant en- 
gineer in the U. S. Navy 
during the Civil War. 
That was his back- 
ground for invention. 
He invented a replacer 
for derailed railway cars, and this showed 
him the need for a braking system that 
would be an improvement on the hand 
brakes of the period. Young George, then 
aged 23, devised a brake operated by com- 
pressed air controlled by the engineer. His 
original patent was further improved by the 
triple valve that kept the system under 
pressure but set the brakes automatically 
when the pressure was interrupted. 
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WILLIAM BURTON, 
discoverer of a way to 
increase the yield of 
gasoline from oil, was 
employed by the Stand- 
ard Oil Co. of Indiana 
as its first chemist, and 
later became its presi- 
dent. After early at- 
tempts to get more 
gasoline from oil by the 
use of heat, reagents, 
or catalysts had proved unsatisfactory, 
Burton found that the combination of a 
735-degree F. temperature and 95 pounds’ 
pressure per square inch produced the de- 
sired result. Crude oil was thus cracked 
into a lot of gasoline and a little coke. 


7. THE STEAMBOAT 1809 
ROBERT FULTON, 
while studying art in 
London, saw the steam 
engine invented by 
James Watt and began 
experimenting to prove 
that it could be adapted 
to the propulsion of 
boats. When he had 
solved the problems that 
had stumped previous 
inventors, he built the 
Clermont with the financial aid of Robert 
Livingston, ambassador to France. In 1807 
the steamboat made the 150 miles from New 
York to Albany in 32 hours. Fulton and his 
backer built 10 steamboats in eight years 
for service around New York. 


8. VULCANIZED RUBBER 


CHARLES GOODYEAR 
took five years to dis- 
cover how to remove 
the surface stickiness 
of rubber, and eight 
years more to develop 
vulcanization against 
sensitivity to tempera- 
ture changes. He ac- 
cidentally found that 
rubber mixed with sul- 
phur and dropped on a : 
hot stove was charred instead of melted, 
but it took him two years more to discover 
the degree of heat necessary for vulcaniza- 
tion, and how to apply it. He was jailed for 
debt many times and died owing $200,000. 
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MADE BY MAN—AND BETTER 
THAN NATURE'S 


Now Sponges 
Grow on Trees 


So successful are synthetic 
sponges that they are being 
used for everything from 
swabbing big guns to mop- 
ping a surgeon's brow. Those 
above, left to right, are used 
for washing dishes, cleaning 
windows, scrubbing walls and 
floors, washing automobiles 


Made of cellulose from wood or cotton, synthetic 


product can sop up 20 times its weight in water. 


By VOLTA TORREY 


Photographs by WILLIAM W. MORRIS 


This is the age of cellulose as much as it 
is the age of iron and steel.—Encyclopedia 
Britannica. 


oe made from trees are outdrink- 
ing the Old Soaks of the sea. Synthetic 
sponges have been used during the war for 
such various jobs as swabbing big guns, 
removing sweat from surgeons’ brows, 
drying photographic film, and putting 
paint on women’s legs in place of silk 
stockings. After the war, these cellu- 
lose sponges also will make it easier to 


HOW THE NEW SPONGES 
ARE GIVEN THEIR PORES 


Salt crystals that are added to the sponge 
mix and then dissolved out during the cook- 
ing (see diagram on opposite page) pro- 
duce pores of the desired size in a sponge. 
Crystals ranging from rock-candy size to fine 
powder (lower right) respectively produce a 
standard-pore sponge, generally employed in 
heavy cleaning; an intermediate-pore sponge 
often used in housewives’ mops; and a fine- 
pore sponge such as is used on photographic 
film. All are said to be tougher and more 
absorbent than similar ones made by nature 
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keep your home as spotless as a Dutch 
housewife’s kitchen. 

The chemists who created these substi- 
tutes for the skeletons of oceanic creatures 
contend that for most purposes the imita- 
tions are better than the real things. Syn- 
thetic sponges float, have no odor, and will 
suck up 20 times their weight of water. 
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They last longer than most 
natural sponges, can be cut 
to any size and shape, and 
may be used for a greater 
variety of purposes. 

In 1938, the divers and 
fishermen off Florida, 
Cuba, and the Bahamas, 
and in the Mediterranean, 
brought up about 2,000,000 
pounds of natural sponges 
worth $2,500,000. Then a 
strange disease depopu- 
lated the great sponge 
beds (P.S.M., Sept. 742, 
p. 122). The war further 
curtailed this ancient in- 
dustry, and there was a 
serious shortage of 
sponges. It was overcome 
by means of new chemical 
formulas for turning vege- 
table matter into spongy 
stuff. 

This material is cellu- 
lose, which may be made 
from either wood or cot- 
ton. It sops up water more 
greedily than the protein 
in the framework of a 
thirsty natural sponge. It 
can be made into more 
uniform substances than 
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can be grown in the restless 
Ocean currents. And the 
shape, texture, and size of the 
holes in this material may be 
predetermined scientifically 
to suit the use to which the 
synthetic sponge is to be put. 
Hence, although men have 
not made as many thousands 
of different kinds of sponges 
as nature has produced, the 
chemists have created syn- 
thetics that have more de- 
sirable qualities than the kind 
that grows in the sea. 
Cellulose is produced in 
pulp mills and sent to the 
sponge factory in flat, white 
Sheets that resemble big 
pieces of blotting paper. 
These sheets are soaked and 
squeezed in a caustic or lye 
solution, then ground into 
white crumbs. By churning 
and mixing these crumbs 
with carbon bisulphide, and 
dissolving this material in 
water and mild alkali, vis- 
cose is obtained. It 
gooey, amber-colored liquid 


that looks like thick molasses, 
and may be used to make 
and nu- 


rayon, cellophane, 
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JACK - OF - ALL - TRADES 


HOUSEWIVES find the new cleaning 


sponges hold more water, can be easily 
wrung out merely by pressing them, are 
unaffected by most cleaning chemicals 


CAR-WASHING sponge, with skin on its 
side which can be used as a chamois, 
lies on roll of cellulose. Below, roll of 
this type of sponge is seen being cut 


MAKE-UP, such as the leg paint DESK SPONGES for wetting stickers 
women use in place of stockings, have a skin on their sides which per- 
goes on quickly and evenly with mits them to be removed and used with- 
one of the new small-pore sponges out handler getting his hands too wet 


merous plastics as well as sponges. VISCOSE t SA LT, AND | HAIR S 
The only other ingredient of a syn- ШУ. = وی ر‎ | + i 

thetic sponge is vegetable fiber, which ПА. эе - | 

is run through a shredder where it is | 
chopped into tiny hairs to be mixed 
with the viscose. Without these hairs, 
the sponges would be like bricks made 
without straw. The fiber is the binding 
agent that holds the cellulose together. 

The process of manufacturing syn- 
thetic sponges both begins and ends 
with nothing but cellulose and fiber. 
But something else is needed to create 
the pores, which is the most difficult 
part of the business. Salt crystals that 
dissolve and disappear produce the de- 
sired holes. These salt crystals look 
like yellow cough drops, and are simply 
dumped into the mixing machine with 
the viscose and fiber hairs. | 

The salt, VICUS, and fiber must be 1 A great blob of gooey, amber-colored viscose goes 
mixed, however, with much care and into the mixer. It is produced by adding carbon bisul- 
precision. The machine is not simply phide to cellulose, dissolving in water and mild alkali 
permitted to run for so many minutes 
or seconds; instead, its blades are al- 
lowed to make only a certain number 4 
of revolutions to mix the three ma- 
‘terials. Then the mixture is promptly 
dumped into molding cans. 

These steel containers are lowered 
into a steaming chemical bath that 
contains a hot salt solution. This cook- 
ing both hardens the viscose and dis- 
solves the salt crystals so that they 
leave cavities throughout the sub- 
stance. The salt drains out through 
little holes in the bottoms of the cans. 
When finally lifted out of the boilers, 
each mold contains a dirty-looking, 
greenish cake of stuff that needs only 


Cans are lowered into the boiling bath of chemicals. 
lt is during this part of the process that the salt 
crystals drain off to leave pores throughout the sponges 
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to be cleaned and dried to be used as a 
sponge. 

These blocks are washed with pure water 
and further cleansed with chemicals until 
they become a bright yellow. This cleaning 
is similar to that which is necessary when 
natural sponges are taken from the sea. 
The sponge blocks then are placed in a 
whirling centrifuge, after which they are 
further dried in ovens until they become a 
pale yellow. The whole process takes about 
10 days. 

The size of the holes in the synthetic 
sponge may be varied by changing the size 
of the salt crystals and the length of the 
fiber hairs placed in the sponge mix. For 
applying make-up, a woman may want a 
sponge with very fine pores. For bathing, 
one with larger pores may be preferred. 
And for scrubbing a floor, a sponge with 


big pores may be (Continued on page 208) 
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UNUSUALLY ABSORBENT, the synthetic 
sponge will hold up to 20 times its weight in 
water. When wet, it swells up to three times its 
normal size, as seen above. When dry, it can be 
compressed to one third normal size to conserve 
space in shipping. Specially treated sponges soak 
up only gasoline for fire prevention on warplanes 
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& 2 Salt crystals, chopped and sorted for 
кы: “size, are now added to the mix. Later 
= dissolved, they will- leave holes in sponges 


Now the mix is put into cooking cans which give the 
sponges their bricklike shape. When cans are filled, 
contents are leveled off flush with tops of the cans 


5 After being taken from the cans, blocks are 6 The sponge blocks are now cut to size and 
~ washed thoroughly, put in centrifuge (below) to 
remove moisture, and then in ovens for further drying 


shape. Note knobs, formed by holes through 
which salt crystals drained from cooking cans 
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By ERIC SLOANE 


\ JOW that the weather is no longer a mili- 
| tary secret, many American newspa- 
pers have resumed the practice of publishing 
the daily maps prepared by the Weather 
Bureau. If your local paper provides this 
service, you have before you a picture that 
shows weather conditions for the nation as 
a whole and what is ahead for your own 
locality — provided you can interpret its 
meaning. 

One of the first things you notice about a 
weather map is an arrangement of lines re- 
sembling contours. The resemblance is 
more than superficial, for these “isobars,” 
passing through points of equal barometric 
pressure, mark the outlines of mountains 
and valleys of air. Isobars encircling an 
area marked “high” define the slopes of a 
mountain; around a “low” area, they show 
the slopes of a valley. Where they are far 
apart, the slope is gradual; when they are 
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close together, it is steep. At one end of 
each isobar, the pressure is indicated in 
inches of mercury; at the other, in millibars. 

Another key feature in this war map of 
the elements is the marking of “fronts,” 
showing the skirmish lines of invading 
masses of air. There are four kinds of 
fronts: cold, warm, stationary, and oc- 
cluded. Each is represented by a different 
kind of line, and each means a different 
kind of weather, as illustrated on the op- 
posite page. 

Arrows represent wind, moving clockwise 
around “highs” and counterclockwise around 
“lows.” Where isobars are close together, 
winds will be high. Since weather moves 
generally eastward at regular speed, you 
can easily tell from a study of the map 
what's coming in the next few days. 

Weather maps have changed somewhat 
since before the wartime ban. The marking 
of the fronts is a significant addition. The 
velocity scale on wind arrows is now omitted. 


The typical weather map at 
the right contains all the 
symbols commonly used in 
the official Weather Bureau 
maps published in many news- 
papers. What these symbols 
represent, and what they 
mean in terms of weather, 
is shown in the drawings. By 
applying these rules to your 
daily map, you can be your 
own forecaster of the weath- 
er in the area of your home 


This drawing illustrates in 
graphic fashion the meaning 
of the isobars as contour 
lines marking the slopes of 
mountains and valleys of air. 
You can visualize fluid air 
falling clockwise down the 
mountaihs and swirling into 
the valleys counterclockwise 


Drawings by the Author 
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NO. 5 MISSING 


Just a glance is necessary to show you 
that, since the red stripe is broken, 
a copy is missing from the above file 
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New Popular Science Visual Filing Aid 


EGINNING with this issue, a broad red 
stripe will appear on the back of each 
copy of P.S.M. When 12 consecutive issues, 
January through December, are stacked to- 


gether in their proper sequence, the stripes 


will form an unbroken diagonal line across 
all the issues. This is done so you can check 
the completeness of your file at a glance 
and so you can easily spot the place where a 
copy goes when you are replacing it. 


COMPLETE RELAXATION is possible in 
this reclining chair of tubular steel fash- 
ioned after a Le Corbusier design. The 
trick that brings refreshing rest lies in 
raising the feet higher than the head. 
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— —, What’s New in 
Modern Living 


JUST A BUTTONHOLE in one corner will 
keep a napkin from sliding off a diner's lap. 
The idea. is contributed by Willard Davis, of 
the Hotel and Restaurant News. 


COMPACT COLLAPSIBLE CUPS for use 
on picnics and while traveling are now 
made entirely of plastic by Plastic 
Molded Products, Inc., of Los Angeles. 
They don't leak when pulled open. 


LIGHTWEIGHT PITCHERS, cups, and 
other pieces in modern design come in 
durable, economical ware for the double 
purpose of use in both the kitchen and 
dining room. Cups fit into each other to 
save storage space. 


| DUSTING AND POLISHING are 
E done with a new material—a 
handful of absorbent white cotton 
threads. The yarn, available in 
two household-size packages, is 
| disposed of after use, eliminating 


For All-Purpose 


HOUSEHOLD the washing of soiled cloths. It is 
cleaning ‘Polish, made by Kauders-Steuber Com- 
Sven tenia Ц) | vis 

| Q pany, of Chicago. 


COLORED PLASTICS are em- 
ployed in the manufacture of 
bathroom fixtures, including a 
soap dish, a tumbler holder, and 
a soap-dish holder with a remov- 
able dish. The plastic used is 
Tenite. E. B. Kingman Co, of 
Leominster, Mass., now turns out 
the fixtures for Navy yards. 
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By MARTIN BUNN 


OC HOCKENJOSS lives in a fine old 
| farmhouse that his great-great-grand- 
. father built on land that is now part 
of a swanky district on the edge of our 
town. But there's nothing swanky about 
Doc. He's rough and ready in appearance 
and brusque and salty in speech; he often 
says he hates folks who put on airs, and he 
refers to himself as a 'hoss doctor.” As a 
matter of fact, he’s a top-flight veterinarian 
who is as good with pampered Pomeranians 
as he is with colicky cows, and he has a 
practice that keeps him hustling. 
Something went wrong with Doc’s car 
one night shortly after Stan Hicks had 
started working for Gus. He was called out 
into the country to attend a sick horse, and 
the job turned out to be a long one. It was 


wet, and along toward midnight it got cold. . 


The farmer produced a quart of applejack 
and, by the time the horse was out of dan- 
ger, he and Doc had emptied it and made a 
good start on another. 

Doc got home at 5 A.M. feeling a little 
the worse for wear, but he did something that 
he never forgets no matter how tired—he 
turned his car around and backed it into the 
barn so that if he should get a hurry call it 
would be headed right and ready to roll. 
Just then the applejack got in its dirty work, 


"Towing her loosened up the gears, all right," Stan told him 
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and Doc backed into the wall good and 
hard. He jerked and cussed at the gear- 
shift for a few minutes, trying to get it out 
of reverse, but he couldn’t budge it. So he 
went into the house, left a note for his wife 
asking her to phone Gus to come first thing 
in the morning, and then he went to bed. 

Stan got to his house about 9 A.M. Doc, 
still sleepy, looked out the window. He saw 
Stan go into the barn and then come out, get 
into the wrecker, and back it in. 

“That blame young fool" Doc muttered. 
"How does he expect to tow that car front- 
end first when it’s stuck in reverse?”’ 

With that he threw on some clothes and 
hurried out to the barn. He was just in 
time to hear Stan start up the wrecker; and 
then it happened—from the innards of Doc’s 
bus there came a weird banshee shriek and 
the clatter of disintegrating mechanism, but 
the wheels began to turn. 

Stan looked up and saw Doc standing 
near the doorway, agony in his face. He 
grinned triumphantly. “Towing her loosened 
up the gears, all right, mister," he said with 
all the cocksureness of youth. “11 have 
your bus back in an hour or so.” And he 
drove on out before Doc could regain his 
speech. 

He was still in this satisfied frame of 
mind when he pulled into the Model Garage 
some 20 minutes later and Gus asked: “Well, 
what's the matter with that one?" 

"I dunno," Stan said. ''Nothin' 
now, I guess, but I thought I'd 
better bring her in so we could 
look her over. "That old hick 
backed her into the barn wall, 
and she stuck in reverse. I 
couldn’t shift her, so I hooked on 
the wrecker and gave her a yank. 
That freed the gears, all right.” 

Gus felt a cold sweat on his 
forehead. “You—you what!” he 
stammered. 

"Want me to check her, or 
would you rather do it?" Stan 
went on cheerily. 

Gus thought of several things 
to say, but he held them. "I'll do 
it," he told Stan grimly. '"There's 
a greasing job over there that 
you'd better get busy with." 

His worst fears were realized 
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Doc dodged across the street and hid himself behind a parked car so he could see and hear what went on 


when he went to work. He found that the 
complicated automatic-transmission mecha- 
nism had been ripped to pieces, with many 
of the small gears ruined, and he knew 
some of them would be hard to replace. 
Sadly he went into the office, called Doc 
Hockenjoss, and told him it would be sev- 
eral days before he could have his car. 

“That lunkhead you sent here said I could 
have it in an hour," Doc roared at him. 

"He's an optimist," Gus said. 'I'm not. 
If you'll come in Friday, TIl try to have it 
ready. You'll have to use your wife's car 
until then, or ГІ lend you mine." 

Then he hung up and went back to the 
shop. There he found Stan gazing at the 
scrambled mechanism of the automatic 
transmission. 

"What's the matter with it, boss?" Stan 
asked innocently. 

"We won't go into that now," Gus said. 
"But here's something to remember: Never 
use force trying to make any part of a car 
work. Get me?" 

"Sure, boss, I get you," Stan replied in a 
subdued voice, and went back to his greas- 
ing. 

Gus had to make a trip down to the city 
to locate some of the gears and other parts 
that Stan had ruined, but he succeeded in 
rounding them up, and when Doc came in 
for his car on Friday he had it ready. 

“What happened?" Doc asked, and when 


JANUARY, 1945 


= 


Gus told him, he whistled. “What’s it going 


Хо cost?" 


Gus had been checking the jobber's bill 
for the new gears. He passed it over. 

Doc took one look and hit the ceiling. 
"What!" he yelled. ‘‘Derned close to $100. 
I won't pay that!" 

“Keep your shirt on," Gus advised him. 
“You asked what it was going to cost, not 
who was going to pay. Stan didn't know his 
job, so the loss is on the house." 

"Well, that's fair enough," Doc admitted. 
“Tell you what, Gus—next time you get 
Sick, call me. I won't charge you a cent." 


OC HOCKENJOSS is a vindictive cuss— 

when he dislikes anyone, he dislikes for 
keeps. And at the head of his blacklist is 
Mrs. C. Sherman Landsmoore. She's an an- 
gular woman with loads of money and a 
vitriolic tongue, and she holds office in every 
woman's club and uplift organization in 
the county. 

She and Doc speak—-usually sarcastically 
—when they meet, but they make no bones 
about heartily detesting each other. Mrs. 
Landsmoore always refers to Doc as “that 
awful, awful man," and he has been heard 
to call her “that long-toothed mare." 

Down on Main Street one afternoon not 
long ago, Doc saw Mrs. Landsmoore nose 
her convertible into an angle-parking space. 
When he came out of a store a little later, 
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he saw her still in the car, racing the engine 
and yanking at the gearshift. Realizing 
that she was in difficulty, he went over to 
enjoy himself. 

“Havin’ trouble, Mrs. Landsmoore?" he 
asked. 

“Yes, I am having trouble!" she snapped. 
"My gears won't shift. But there is no use 
asking your advice." 

“Well, now," Doc said with fake geniality. 
“T don’t know much about automobiles, and 
that’s a fact. But a while back I had ex- 
actly the same trouble you're havin’, and a 
smart young feller from the Model Garage 
got my gearshift free in a wink. If I were 
you I'd get the same feller down here—Stan 
Hicks is his name. And lots of luck to you.” 

Grinning, Doc hurried across the street to 
the Park House lobby where he could keep 
Mrs. Landsmoore under observation. For 
another few minutes she continued to tug 
and yank at the gearshift; then she got out 
of the car, flounced across the sidewalk, 
and disappeared into a drugstore. 

“She’s going to phone!” Doc almost 
shouted. “Oh, boy!" 

A few minutes later he saw her come out, 
. go back to her car, and switch off the engine. 
A quarter of an hour passed. Then the 
Model Garage wrecker came along, Stan 
Hicks driving it. Mrs. Landsmoore flagged 
him down, and Doc dodged across the street 
and hid himself behind a parked car where. 
he could see and hear what went on. 

“Yeah, I'm Stan Hicks," the grease mon- 
key was saying. “But how come you called 
me? Nobody else ever has!" 


“You were highly recommended by Dr. 


Hockenjoss,” Mrs. Landsmoore told him. 
“The gearshift of my car is stuck somehow, 
and he told me that he had experienced the 
same difficulty and that you had—er—ob- 
viated it in a—a wink, I think, was his ex- 
pression.” 

Most of the color drained out of Stan’s 
ruddy cheeks. “Stuck gearshift . . . Doc 
Hockenjoss . . ." he gasped. 


* 


GUS SAYS: 


In spite of all warning, lots of folks 
are driving as if they can get a new 
car any time they want it. They had 
better continue their war-born conser- 
vation well into peace, though, for 
when the new cars do come, there 
won't be enough to go around for 
some time. 
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"Young man," Mrs. Landsmoore com- 
manded, “stop muttering and do some- 
thing!" | 

"Lady," Stan told her earnestly, “I 
wouldn't touch your car for $1,000 cash." 

Mrs. Landsmoore's temper slipped the 
leash. “Don’t you dare be impertinent to 
me!" she shrilled. “You fix my car the same 
way you fixed Dr. Hockenjoss's—and do it 
immediately!" 

"Lady," Stan repeated, 
wouldn't touch—" 

“That'll do, Stan," Gus Wilson said. He 
had been driving along Main Street and, 
seeing Stan and the wrecker, had stopped 
to lend a hand if one were needed. “What’s 
this all about?” 

Mrs. Landsmoore told him—and how! 

Gus looked at Stan. “Well,” he asked, 
“why don’t you fix Mrs. Landsmoore’s gear- 
shift? You know how.” 

"Huh?" Stan gasped. “You mean fix it 
the same way I did Doc Hockenjoss's?" 

Gus grinned. “There’s an easier way— 
and it's less expensive, too," he said. "Jack 
up a rear wheel, and then start the engine." 

Stan jacked up one rear wheel and started 
the engine as told. 

"Now shift into neutral" Gus went on. 
The gears shifted sweetly. 

“There you are, Mrs. Landsmoore," Gus 
said politely. “You won't have any further 
difficulty, I’m sure. . . . The charges? Oh, 
we'll send you a statement." 


"I told you I 


W HEN Gus got back to the shop, he found 
Stan waiting and looking injured. 

“All right, kid," Gus said. “You did all 
right. First chance I get we'll take an au- 
tomatic transmission apart so you can see 
how it works. Until then, here's enough to 
go on with: Some automatic transmissions 
stick in gear when a car is backed hard 
against a wall or driven head on into a curb. 
Once in a while they even stick in high gear 
when a car is climbing a steep hill. 

"If they stick while the car is where it 
can't be moved a foot or so in the direction 
it was going, lack of centrifugal action in 
the transmission prevents the gears from 
being shifted. Trying to force them by rock- 
ing or pushing is dangerous. If you push or 
pul the wrong way, you're likely to ruin 
some of the delicate gears in the automatic- 
transmission unit-—the way you did when 
you towed Doc's car. The only safe remedy 
is to Jack up a rear wheel and start the en- 
gine. Then you can shift without trouble." 

"O.K., boss," Stan said. “TU remember 


that... But why the heck did Doc recom- 


mend me to that dame?" 

Gus laughed. 

"Don't get à swelled head about that," he 
advised. "It was no way to treat a lady." 
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1 MASKING CHROMIUM TRIM on your 

car in preparation for a paint job may 
be difficult with the customary tape. Some 
of the brightwork may be hard to reach, and 
some may be so narrow as to make tape 
awkward to handle. Paint these places— 
or all the trim, if you like— with ordinary 
rubber cement. This material peels off eas- 
ily along with paint sprayed on it.—J. J. B. 


9 YOUR BATTERY HYDROMETER can be 
| kept in your garage without danger of 
ENSUE ROR Саа breakage if you enclose it in a short length 
of discarded radiator hose. Nail the hose 
by one end to a stud, letting the upper part 
project at an angle, as shown in the draw- 
ing, and insert the hydrometer.—A. Н. W. 


3 AUTOMATIC EXTINGUISHING of cig- 
arettes, instead of letting them smolder 

m Ao» in the bottom of the ash receptacle on your 
SLOT FIZ U | dash, is possible with the addition of a short 
PIECE OF — metal tube the diameter of a cigarette. 
INNER TUBE | Drill the extinguishing bar in the ash re- 
D ceptacle for a tight fit, flare the upper end 
of the tube, and press the tube into the hole. 
A lighted cigarette inserted in the tube will 
go out. It will be pushed into the ash recep- 
tacle when the next butt is inserted.—K. M. 


4 REGISTRATION PAPERS and road maps 

сап be kept conveniently away from 
other items when held at the top of a glove 
compartment by a piece of old inner tube. 
Slot the fiber top of the compartment, slip 
the doubled end of the tubing through, and 
hold it with a nail as shown.—W. F. J. 


JANUARY, 1945 143 


By HAL BORLAND 


MONG wartime production 
triumphs, America's high- 
 octane gasoline output 
stands in the top rank. In less 
than four years the improvement 
in aviation fuels, and in engines to 
use them, doubled the bomb ca- 
pacity of our planes, lifted their 
ceilings above 40,000 feet, added 
tremendously to their range and 
speed, and materially reduced their 
takeoff runs. Whereas seven years 
ago we were producing only about 
800 barrels of 100-octane fuel a 
day, we are now supplying not 
only our own tremendous air forces 
but helping to fuel the air fleets of 
all our allies. Along with produc- 
tion, research has swept ahead. If 
it were needed, we could now blend 
in quantity a fuel twice as power- 
ful as 100-octane gasoline; and we 
are now making, for limited blend- 
ing and further research, a fuel 
called Triptane that's rated four 
times as powerful as present stand- 
HIS T CK | | | SAU LT Р, ard aviation gasoline. 
Sige. qae | ^w LINE fo What will these achievements 
pun МК 7А mean to the motorist in the peace- 
time years ahead? Better fuels, 
obviously, blended to his special 
needs and reasonably priced. Bet- 
ter fuels will bring better engines, 
smaller, lighter, more economical, 
smoother in operation. Compres- 
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FLOW CHART SHOWING THE MAJOR STEPS 
IN THE PRODUCTION OF AVIATION FUEL 


sion ratios will rise and cooling systems 
will be improved. Small, air-cooled, air- 
plane-type engines may power some cars. 
Fuel injection and supercharging may be 
used on truck and bus engines, though 
probably not on mass-production cars. But 
the changes will be gradual, not abrupt; 
and all signs point to the use of gasoline as 
fuel for most of our cars for years to come. 

Engines and fuels have always developed 
along parallel lines. You can't get miracu- 
lous performance from a 1940 car simply 
by putting 100-octane fuel in its tank; nor 
can you adequately power a Thunderbolt 
with the 75-octane automobile gasoline of 
1940. The fuel must fit the engine. 

A. gasoline engine gets its power from the 
controlled combustion of its fuel mixture 
between the piston and the cylinder head. 
If the fuel is suited to its compression ratio, 
the explosion travels like a wave of flame 
from the spark plug toward the piston, 
building up pressure as it travels. The 
more the fuel is compressed, and the more 
fuel there is under compression, the more 
powerful the explosion; hence the high- 
compression engine. But under high com- 
pression the fuel farthest from the spark 
plug tends to explode ahead of its turn in 
a violent detonation which wracks the en- 
gine instead of giving useful power. What 
happens is that the flame front boosts the 
already high pressure and temperature to 
which the unburned fuel is subjected, until 
finally it detonates— producing the familiar, 
wasteful, and—in airplane engines—danger- 
ous knock, 

The late Dr. Thomas Midgley discovered 


CATALYTIC 
CRACKING 
UNIT 


in 1922 that the adding of a little tetraethyl 
lead to gasoline greatly reduced its tendency . 
to detonate. 'This spurred research in pe- 
troleum chemistry, and in 1926 Dr. Graham 
Edgar turned up a pure hydrocarbon called 
iso-octane which would not detonate in the 
highest-compression engines then available. 
Iso-octane was then too expensive to use 
even as a blending agent, but the engineers 
used it to establish the octane scale for 
rating gasoline. The scale was an arbitrary 
range between iso-octane, rated at 100, and 
normal heptane, which knocked under al- 
most any condition and was rated at 0. The 
68 to 70-octane gasoline you get at the fill- 
ing station today performs about the same 
as a mixture of 70 percent iso-octane and 
30 percent normal heptane would perform. 

Edgar's iso-octane discovery was one of 
a whole series of findings. Crude oils con- 
tain many different combinations of hy- 
drogen and carbon, known chemically as 
hydrocarbons. Only a few of them give high 
power and antiknock performance in an 
internal combustion engine, but the chemists 
and engineers found ways to change scores 
of undesirable hydrocarbons into those they 
needed. Using heat, pressure, and catalysts, 
they developed such basic processes as these: 

Hydrogenation (1928) which adds hydro- 
gen atoms to hydrocarbon molecules. Hy- 
drogenation made possible the commercial 
production of synthetic iso-octane as a 
blending agent. 

Catalytic cracking (1936) which breaks 
down big, heavy-oil molecules into smaller 
gasoline molecules. This improved cracking 
process materially increased the yield of 
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gasoline coming from a barrel of crude oil. 

Alkylation (1938) which combines two 
different types of hydrocarbons into a new 
type. Alkylation provided a more efficient 
means of making synthetic iso-octane and 
other blending agents. 

Isomerization (1940) which rearranges 
the atoms in a hydrocarbon molecule. By 
isomerization, butane and other unsuitable 
refinery gases are converted into raw ma- 
terials for iso-octane. 

With their new knowledge and processes, 
the oil men were now making engine fuels 
to order, much as a pharmacist might make 
up a prescription. They were taking what 


they needed from various types of crude oil, 
blending them in exact proportions, adding 
tetraethyl lead, and producing a new kind 
of gasoline. When war came and we needed 
a superfuel for our planes, they produced it. 


Elaborate test cells like this have 
aided petroleum engineers in blend- 
ing high-performance aviation fuels. 
At right, an engine is being mounted 
in a cell havina l6" concrete walls 
for protection in destructive tests. 
Above, an engine is readied for a run 
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Many of their blending agents were ex- 
pensive to produce, and about a third more 
crude oil is needed to make the same quan- 
tity of 100-octane gasoline as of 80-octane 
fuel, but for military use cost is a secondary 
factor; performance comes first. One typical 
aviation fuel blend, contents and percent- 
ages approximate, follows: 


Catalytic-cracked gasoline, 


80-82 octane 54% 
Isopentane, 90 octane 8% 
Iso-octane (alkylate), 92-95 octane 830%. 
Cumene (aromatic), 100 octane 8% 


Tetraethyl lead, 4.6 cc. per gal. 


The lead boosts the performance of all 
agents in the blend and gives the finished 
fuel approximately 100-octane rating. The 
alkylate is used for good lean-mixture 
properties, the aromatic for rich-mixture 
performance such as on the takeoff, the 
isopentane for high vapor pressure or 
easy starting. This fuel blend costs 
about 4 cents a gallon more to make 
than a 90-octane blend, 5 cents more 
than an 85-octane fuel. For peacetime 
aviation it might not justify its extra 
cost because it is only about 5 percent 
more efficient than 90-octane fuel for 
cruising. Its military value lies in 
extra power output at high speed and 
under heavy load. 

One cost factor is the use of aro- 
matics. Aromatic hydrocarbons oc- 
cur in many forms in nature. One 
form occurs in camphor, another in 


cloves; hence the name 
aromatic. Other forms 
occur as benzene and 
toluene, found in coal 
tar and some petroleums, 
chiefly those from the 
East Indies. Once re- 
covered chiefly from coke 
gases, benzene and tolu- 
ene can now be synthe- 
sized from domestic pe- 
troleum. But the process 
is costly, and we need 
toluene to make explo- 
sives, benzene to make 
artificial rubber. No 
great quantity of the 
aromatics is left for 
gasoline, to which they 
do almost magical things. 
Postwar research may 
find new wonders in the 
field of aromatic hydro- 
carbons. 

The various basic proc- 
esses for making gaso- 
line from crude oil vary 
in cost and efficiency. 
The cheapest is ordinary 
heat-and-pressure crack- 
ing, whicb for years pro- 
duced the bulk of the 
motorist's fuel. It pro- 
duces about 45 barrels of 
gasoline from 100 barrels 
of crude. Catalytic crack- 
ing combined with poly- 
merization costs more 
but produces 65 or 70 | 
barrels from the some | 
amount of crude. Hydro- 
genation and alkylation 
cost still more but pro- 
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dustry equipped to pro- 

duce considerably more 

alkylate than is needed 

for postwar aviation 

gasoline. Plants now pro- 

ducing aromatics for rubber and explosives 

will probably be available. War-accelerated 

research undoubtedly will offer improved 

processes for making automotive gasoline. 
But it won't be high-octane gasoline, 100- 

octane or better. Such fuel is no more 

efficient, and may be even less efficient, in 

moderate-compression engines than 85 or 

90-octane fuel. The latest engines on the 

road today, in 1942-model cars, have a com- 

pression ratio of only about 6.75 to 1, well 
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below aircraft-engine ratios. Any sharp in- 
crease in compression ratios for automobile 
engines will call for redesigned engines with 
stronger pistons, rods, and crankshafts, bet- 
ter bearings and valves, better cooling of 
both oil and coolant, and probably a new 
ignition system. These changes will be 
made, but not overnight. 

Tests have been made on conventional 
engines with jacked-up compression. Com- 
pressions above 8 to 1 caused L-head en- 
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gines to fail, with cracked pistons, 
broken crankshafts, excessive valve 
and cylinder wear. Overhead-valve 
engines worked at compressions as 
high as 10 to 1 and when properly 
geared for high-speed performance 
showed economy with 95-octane fuel. 
A modified Buick, engine modifica- 
tions unspecified, ran 40 miles to the 
gallon on 100-octane fuel. 

Engineers have learned a great 
deal about engine performance dur- 
ing the war. But changes will come 
only by degrees. Competition, par- 
ticularly from newcomers in the 
automotive field, will accelerate 
change, and older companies will 
have to keep pace. Nevertheless, it 
is now taken for granted that the 
first postwar models will be sub- 
stantially the same as those of 1942. 

Stronger, lighter alloys will be 
used, not only in the engines but 
thoughout the cars of tomorrow; but 
car sizes probably will not be much 
reduced. We like our cars comfort- 
ably spacious. Smaller engines may 
be used. As compression ratios rise, 
engines will be more compact; the 
extreme strain on the crankshaft 
may rule out long engines such as 
the straight eight. We may have 
sealed cooling systems using new 
coolants. Some form of radiation 
cooling for the oil will come, because 
high compressions develop greater heat and 
oil coolers are an efficient way of con- 
trolling it. 

Aircraft experience will lead to better 
valves, bearings, and piston rings. Better 
ignition will come; it has been suggested 
that vacuum tubes may replace our pres- 
ent distributors. The combustion chamber 
probably will be redesigned to minimize 
preignition. Automatic transmissions un- 
doubtedly will receive a good deal of at- 
tention, particularly if they can be designed 
to use the greater economy and power of 
high engine speeds. 

There seems little likelihood that other 
fuels will replace gasoline in the immediate 
future. The Diesel engine has made a place 
for itself in heavy-duty operation, but it is 
still too heavy and finicky for pleasure-car 
use. Alcohol never was a Satisfactory or 
efficient fuel for internal-combustion en- 
gines. The various gases used in European 
cars are cumbersome to handle and in- 
efficient; anyway, the best of them can now 
be converted, by the refiners’ magic, into 
elements of blended gasoline, which still 
packs more power into a small space than 
any other reasonably priced fuel known. 

Public acceptance probably stands at the 
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This pipe maze symbolizes the intricacy of a modern refinery 


head of any list of factors which will in- 
fluence the speed and degree of change in 
postwar automobiles. New engines must be 
simple and highly dependable. They must 
be economical, for mass sales. First cost as 
well as upkeep will be an important factor. 
This will limit “gadgetry” and, to some 
extent, the use of expensive new materials. 

Finally, there will be the pressure of the 
fuel makers, whose visions of the future 
automobile are already more advanced than 
those of the motor makers. They have a 
superpremium fuel and they tend to think 
of the immediate future in terms of the 
superengines in our war planes. The motor 
men are thinking in terms of the automotive 
engines they know so well, and of the public 
which will be buying and driving tomorrow’s 
cars. They think in terms of consumer ac- 
ceptance and mass production. Somewhere 
between these two sets of visions lie our 
postwar automobiles. 

They will be new cars, better, lighter, 
more efficient cars. But :hey will not be 
P-51’s roaring down highways on four 
wheels at 125 miles an hour. And they will 
be burning gasoline blended and leaded to 
around 90-octane, perhaps as high as 95 in 
another ten years. 
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Rollicking Barrel-Rolling Game Has Novel Scoring Action 


9») REINFORCING 
` STRIP 


PAINT ON STAVES 
AND HOOPS 


WITH half of an empty cereal box 
and a few pieces .of wood, you. can 
build a game that will be a barrel of 
fun. Cut out a %” thick hardwood . 
disk to weight the bottom of the box, 
and cut out a celluloid top. Paint the 
box with staves and hoops to resemble 
a barrel, using a bright color for the 
inside. Then cut two scoring cubes of 


hardwood, bevel the edges, and number the © 


sides from one to six, or buy a large pair of 
dice. Put them in the “barrel” and cement 
on the celluloid top. 

. To play, lay the barrel on the starting 
strip and let it roll down the board so it will 


15х76 DOWEL 


захо х22 


strike the peg and be thrown upright. 


Count as a score the numbers showing on 
the tops of the cubes. Each player has three 
rolls. He scores double for any in which 
the barrel stops in the circle. The highest 
total score wins.—MYRON FLEISHMAN. 


Disk Propeller of Celluloid Appears to Spin on Model Plane 


SCALE model planes of the solid type gain a 
more realistic appearance when fitted with cellu- 
loid-disk propellers that seem to be whirling. 
Scribe with dividers on medium-weight celluloid 
a circle of the size of the propeller. If the ma- 
terial is scored deeply, the disk can be torn out 
cleanly along the scribed line. 

To get the “spin,” lay the disk on a sheet of 
medium sandpaper, drive a pin through the cen- 
ter for a pivot, and turn the disk with some 
pressure. The circular scratches give the il- 
lusion of action when the propeller is mount- 
ed on a well-made model plane. 


TURN DISK WITH 
FINGERS TO FORM 


Modern Pepper and Salt Shakers Are Simple Lathe Project 


MAPLE was used for the shakers shown, but nicely 
grained hardwood that matches your dining-room furni- 
ture will be ideal. Bore the 34" hole first in a 234" length 
of 134" square stock. Turn the plug next; then use it for a 
dead center and turn 
the shaker. Sand 
smooth and finish with 


clear lacquer or var- J 
nish rubbed with pum- LIVE 7 DEAD 
ice and oil. Drill the CENTER PLUG CENTER. 


holes with a thin brad — € 


for pepper, a thick one 
е Li 


for salt.—N. S. 
! ] SS 
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By JOHN G. KINGDON 


NE day last fall a group of British 
infantrymen was lying alongside a 
road near a small Dutch city. The Nazis 
had a machine-gun nest up ahead. Every 
time a Tommy stuck his head up, puffs of 
dust raised by murderous enemy bullets 
came marching across the road toward him. 
Usually when an infantry unit is pinned 
down in this manner, it dispatches a patrol 
to attempt to wipe out the nest—exceeding- 
ly dangerous work under the best of condi- 
tions. But the British commander had a 
better idea. He turned to a portable radio 
and spoke briefly into it. 
In a few minutes an odd-looking vehicle 
rolled up at a speed comparable to that of 
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passenger car. Its angular, squat body 
was set on four tremendous wheels—each 
almost 4' in diameter—and surmounted by 
a turret from which protruded a cannon 
and a machine gun. Pausing just long 
enough to gets its bearings, it swept onward. 
The German gun chattered like an angry 
squirrel and a hail of bullets clanged in- 
effectively against the heavily armor-plated 
body. In reply, the car began spitting 
tracers from the turret-mounted machine 
gun. The white-hot barbs moved about a : 
bit as the gunner adjusted his aim; then 
pumped steadily into the enemy position. 
The gunner pushed a button and the cannon 
—which had been moving automatically as 
the machine gun moved—boomed mightily. 
The Nazi emplacement disappeared in a 
hail of debris. 

So ended an episode in the thrilling story 
that the formidable American-built Stag- 
hounds are writing. Made by Chevrolet, the 


Although it carries more armament, the Staghound 
resembles the American M-8 armored car, which has 
а 37-mm. cannon, and the M-20 high- speed armored 
utility car, which mounts a .50-cal. machine gun. 
The photos of the Staghound below show numerous 
details that will be of help to the modelmaker 
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Staghound—a high speed combination tank 
and reconnaissance car with four-wheel 
drive—was first produced in 1942, but only 
recently has it been taken off the secret list. 

It weighs 14 tons and carries a five-man 

.crew. Two auxiliary fuel tanks give it an 
extensive cruising range. Armament and 
equipment include the 37-mm. cannon with 
its tracer-firing machine gun, two-way 
radio, a .30-cal. machine gun, a submachine 
gun, hand grenades, a steering-and-gun- 
sighting periscope for use when the hatches 
are shut, an intercommunication phone, а 
fire-extinguisher system, and a searchlight 
with a flasher attachment for signaling. 

Besides eliminating machine-gun nests, 
the Staghound can wipe out any type of 
light-weapon emplacement, locate and blast 
groups of snipers, augment infantry attacks, 
menace enemy supply lines, patrol occupied 
areas, and lay protective smoke screens. 

The model is made from Bristol board, 
close-grained wood such as white pine, and 
paper-clip wire. Lay out a grid of м” 
squares on a piece of cardboard; by match- 
ing squares, tranfer the half sections to this 
piece; then cut away the excess material 
to form templates. Using these as guides, 
carve the body from a solid block of wood. 
Drill two holes through the block at the 
indicated points to take 5%” by 4 9/16" dowel 
axles. Drive the axles into place and secure 
them with glue. 

Using the screw center on your lathe, 
turn four wheels. Fasten them to the axles 
with 2" wood screws and 1/16" by 14” dia. 


washers. Lay the apron out on a piece of 
Bristol board and cut it to size. Score and 
bend it as indicated and glue it to the body. 
The over-all width, from outside edge to 
outside edge of each pair of Bristol-board 
fenders, is 654”. Bend the front fenders 
to a radius of 154” and sand down the 
apron at the points where the fenders cross 
it. The radius to which the back fenders are 
bent is 2”. Shape the inner edge of all four 
fenders to fit the body and glue in place. 

Carve the turret from a block of wood 
and fasten it to the body with two screws 
located so they will be hidden by the turret- 
top hatches, which are made of Bristol 
board and glued to the turret. The blister 
and the cannon foundation are made from 
scraps of wood and glued to the turret face. 
The cannon is shaped from a и” dowel. 

The storage boxes, tank foundations, and 
tanks are made from wood; the machine 
guns are 1/16” dowels; and the hatches, 
entrance doors, and rear-deck deflector are 
Bristol board. The front lights are carved 
from dowels, set on scrap-wood foundations, 
and protected by tin guards. The taillights 
are made by splitting a dowel into two 
pieces and shaping each piece; each light is 
glued to a Bristol-board foundation and each 
foundation is glued to the body. The ex- 
haust silencers are lengths of 4” doweling 
and have wire lead-in pipes. Make the 
assist handles and clevises from paper-clip 
wire. 

Finish the completed model with brownish- 
gray camouflage paint. 


Possessing unusual speed and mobility, the Staghound performs spectacularly on a variety of terrain 


| 
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GREAT-GRANDPA LIKED GADGETS TOO 
Tricky Household Devices of the 1800's 
Display a Wealth of Homespun Ingenuity 


HAT makes you think all the intricate gadgets and 

ingenious devices in your home are something new? 
Though he didn’t have electricity, great-grandfather outfitted 
his house with the same kind of labor savers. Those shown 
here are from the collection of Bartlett Hayes, displayed at 
the Phillips Addison Gallery in Andover, Mass., and at the 
museum of the Rhode Island School of Design in Providence. 


The world beat no path to his Old-fashioned? Maybe: but 
door when great-grandpa de- this baby carriage was con- 
vised this mousetrap—and of sidered a very stylish rig back 
strictly noncritical materials at in the days when victorias were 
that. Mice were caught by all the rage. Built in miniature, 
blocks when they gnawed on it closely followed the lines of 
a string rubbed with bacon fat those vehicles of the well-to-do 


It was true yesterday as now that 
wash day could hold no terrors 
for the fortunate housewife who 
owned a washing machine. Worked 


by hand, this one did a good job 


Sausage for dinner? Just set up 
your sausage-maker and go to it. 
The plunger forced the previously 
ground meat through a metal tube 
into the sausage casing beneath 


Food chopping proved no big 
problem for great-grandma 
if she had one of these highly 
ingenious machines. A hand 
crank rotated a gear, which 
transmitted its motion to an 
oscillating beam that gave 
piston action fo the knives 
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Between-Windows Cabinet 
Holds Fine China 


By JOSEPH ARONSON 


| HEN interior designers stress com- 

position, they mean the arranging of 
small or separate elements into a harmoni- 
ous grouping. Sometimes very diverse ele- 
ments, such as two windows and a collection 
of glassware and china, can be brought to- 
gether by tying in the curtain treatment 
and a display cabinet. The composition il- 
lustrated not only shows off such elements 
to advantage, but it may add greatly to the 
charm of the room. 

Proportions, of course must be worked 
out from the height of the windows and 
the space between them. Take the cornice 
about 6" past the outer casing of the win- 
dows, and keep the cabinet about the same 
distance in toward the center if there is 
room enough. The extended cabinet floor is 
set on the window sills and reaches about 
8" beyond the outer casings. Two of many 
possible designs for the uprights are shown 
at the right. 

The back of the case may be treated as 
decoratively as desired. If your walls are 
painted in one color, try & small-patterned 
wallpaper or decorative paper or fabric. A 
solid background of a strong color, or even 
a mirror, will be effective if your walls are 
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covered with a patterned paper. The mirror 
may be held in place by small quarter- 
round or cove moldings. 

Clear shop pine 34" thick is the best ma- 
terial for all the parts. Little guard rails or 
bars to keep the china and glassware in 
position may be either !4" by 34" flat strips 
or 14" dowels. Trim moldings can match 
those already used in the room, or they may 
follow the plan in the drawing. The final 
finish, except for the interior, should con- 
form to the other trim in the room. 
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Wire is an easy ma- 
terial to work with. 
See what you can 
do, and send us 


your best project— 
either the piece it- 
self or a good photo. 
lt may be judged 
the winner of one 


of 


of the following 
eight prizes: | 
= Tst Prite .... 925 
| Jd Pre .. .. Mb 
: 3d Prize ... LI $5 


A Five Prizes . . И each - 
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HIS is a contest that calls for 


iln trimming for a project that is made 
UE some real ingenuity— the kind 


essentially of something else. 
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that most craftsmen love to display. Send entries or photographs, fully 

` | Make your projects of any kind of prepaid, to the Wire Contest Editor, Eu 
Ue wire; but here's a tip: coat-hanger POPULAR SCIENCE MONTHLY, 353 EL 
wire is fairly rigid and yet is easy Fourth Avenue, New York 10, N. Y. EAS 
= to bend and work with pliers. to arrive on or before March 15, 1945. P 
= To give you more latitude, one You may submit as many pieces as 

~ — piece of material—but опу one— you please, but all entries from any 

|. may be used in addition to the wire. опе person will be judged as a group 

a It may be a handle, such as that and will be eligible for only one 
Shown on the plate holder above, or prize. No entries will be returned. 

es a can, such as that for the cigarette The judges will be the editors of 

| | box, or any other part. However, POPULAR SCIENCE, and their decision 

|. wire must constitute the chief part will be final. In case of ties, dupli- 

of the project—it must not be.mere cate prizes will be awarded. 
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BUILT-UP LAMP AND BOX SHOW 


ET X O | By Charles and Bertram Brownold 
E ATCHING lamp and cigarette-box sets 


are attractive and useful ornaments 
for a desk or table in the modern home. 
Despite the complicated carved effect pre- 
sented by the lamp and box shown here, all 
the work is done with simple hand tools— 
a backsaw, a chisel, a hammer, and, of 
course, clamps. The checkerboard sides in 
relief are exceedingly easy to make, al- 
though the finished pattern appears, even 
on close inspection, to be impossible to 
achieve without intricate and painstaking 
carving. 

As shown in the drawings and photos, the 
secret lies simply in sawing and chiseling 
notches in a series of pieces and then as- 
sembling them so that the raised and 
chiseled squares alternate. For the lamp 
base this can be accomplished easily by 
stacking two sets of squares and notching 
one as shown at the left in the drawing 
and the other as shown at the right. Eight 
squares of one kind are used with seven of 
the other. A simple saw guide makes it 
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DEEP CARVING EFFECT 


easy to cut the notches uniformly. 

This saw guide consists of two 
identical pieces clamped to the 
stacks as shown in Fig. 1. They 
are spaced to permit easy sliding 
of the saw blade and beveled at the 
bottom so as not to interfere with 
the saw teeth. The height specified 
enables them to be used as stops 
so the back of the saw will come 
to rest on the top and all cuts will 
be to a uniform depth of 14”. 

The dimensions given in the 
drawing are for 5$" thick stock. 
If a different thickness is used, be 
sure the width of the notches is 
the same as this thickness so the 
finished notches will be square. Re- 
clamp the stack for each saw cut, arrang- 
ing the guides so the kerfs will be in the 
waste stock to be chiseled out. A strip the 
thickness of the saw kerf may be inserted to 
keep the pieces aligned when reclamping. 
In notching the seven pieces, add an eighth 
piece to build up the stack to the width of 
the saw jig. After completing all cuts, 
clamp each stack again and chisel out the 
waste, being careful not to split the end 
pieces. Then, with sandpaper glued to a 
block, as in Fig. 2, sand the notches smooth. 

A 36" hole bored through the exact center 
of each square will provide space for wiring 
and permit tight fitting of an. inch or two 
of standard threaded tube at the top to take 
the lamp socket. The lower square should 
be bored from one side for the cord. 

Assemble the base by nailing and gluing 
alternately notched squares on top of each 
other, as in Fig. 3, placing squares with 
raised corners at the top and bottom. 

The checkerboard sides of the cigarette 
box are built up of notched strips glued to 
a simple inner box, as shown in the drawing. 
Dimensions of the box may be changed to 
suit the thickness of the stock, but it should 
be remembered that the 2 13/16" inside 
width is right for standard cigarettes. 

Figure 5 shows a method of notching 
several strips at one time. The strips are 
nailed at the ends to scrap wood which is 
raised on two blocks to permit attaching 
clamps to & saw guide similar to that used 
for the lamp. Chisel out the sawed notches, 
arrange the strips with notches alternating, 
as in Fig. 6, and saw the ends even. 

When painting the lamp and box, work 
with as dry a brush as possible to avoid 
having paint collect in the depressions. A 
two-tone effect is best obtained by painting 
before assembling the pieces. 
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PILGRIM TRESTLE TABLE 


AND BENCHES 


By Norbert Engels 


N COLONIAL days, tables were 

often made with sawbuck legs 
that were held together by mortise- 
and-tenon joints. At each joint was 
a drawbore—a through mortise and 
tenon joint locked with a tapered 
pin. When the pin is tapped into 
place, it draws up the tenon and 
makes a tight joint. 

Another distinctive feature of 
our forefathers’ homes was the 
plank flooring. It was kept from spreading 
and warping by wooden keys that were 
shaped like butterflies. Such butterfly keys 
are, technically speaking, double dovetails. 

Both of these characteristics—the draw- 
bore and the butterfly joint—have been 
incorporated in the design of this table-and- 
bench set. It accommodates six people 
comfortably. If more places are desired, 
a chair of complementary design may be 
placed at each end of the table. 

For indoor use, make the table top of 
maple, birch, or white pine. For outdoor 
use, make the top of rough-sawn or finished 
oak planks. Plane the inside edges of the 
boards straight and square, mark off the 
butterfly-key notches, and cut these with 
saw and chisel. Use straight-grained maple 
or birch for the butterflies. Clamp the 
table-top boards together and place the dove- 
tail material cross-grained under one of the 
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Ya x1" SLOT, 

TAPERED 

TO FIT 
KEY 


TABLE 


key slots. With a scriber, ice pick, or hard 
pencil, outline the slot on the stock; then 
cut out the key. Draw, cut, and fit each 
key separately. To finish the top, apply 
thin glue to all edges, fit each key into the 
proper slot, and clamp the assembly to- 
gether until thoroughly dry. If you wish, 
you may add dowel pins or splines, but 
they are not necessary. 

The trestle frame is hard pine; don’t sub- 
stitute lighter material—there is consider- 
able strain exerted at the drawbore and 
lap joints. Use a steel square as indicated 
to set the legs to the correct angle. Make 
the drawbore pins of hardwood, rounding 
each slightly along the tapered edge. The 
mortise into which each pin is driven is cut 
So the back surface is !4" deeper than the 
outside surface of the leg. This recess per- 


as 
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mits a tight engagement of the pin against 
the leg. Also it allows for further adjust- 
ments should time and use combine to work 
the pin lose. Without this extra recess it 
is almost impossible to get a joint that will 
stay tight. To assemble the table, turn the 
top upside down, set the frame in position, 
and fasten with 3" wood screws. 

When you have finished the table, con- 
struct two benches to match, following the 
same sequence used in assembling the table. 
Each bench top is made from a single plank 
or two glued pieces without butterfly keys. 

Thoroughly sand and clean all three 
pieces. Apply any finish that will stand 
daily wear and that is in keeping with the 
solid construction. 'The illustrated set has 
three coats of the best waterproof varnish 
rubbed down dull Paste wax is applied 
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once a week. It has been in constant use 
for ten years and shows not the slightest 
sign of wear except for the inevitable shoe 
scars on the stretchers. 


How to Make an Old-Fashioned Elliptical Picture Frame 


AN ELLIPTICAL frame is well suited to 
some pictures. It also makes a charming 
background for a mirror. Lay off the long 
radius of the ellipse on a strip of paper and 
label the end points 1 and 3. From point 3 
measure back along the strip the length of 
the short radius and label the new point 2. 
On a piece of pattern paper, lay out line 
AC and perpendicular BD. Put the strip on 
the pattern with point 2 touching AC and 
point 1 touching BD. Mark a dot at point 3. 

Revolve the strip a 


points 1 and 2 on their 
respective lines, and 
make a second dot at 3. 
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short distance, keeping 


Continue in this way until a series of dots 
has been made along a quarter of the ellipse. 
Draw an even curve through the dots, and a 
second line parallel to the first to represent 
the outside of the frame. Transfer this pat- 
tern on the frame stock. Saw out the 
quadrants and join them with dowels and 
glue. Dowel holes may be bored in the drill 
press with the aid of a jig as shown at left. 
Bind the frame with a tourniquet clamp 
until the glue is dry; then run in the mold- 
ing on a spindle shaper. 

If you prefer, you can 
simply round the frame 
by hand with a rasp and 
sand it smooth.—E.M.L. 
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Built by Northrop and flown by the AAF, the Black 
Widow is one of our latest and most deadly weapons 


OW being loosed to haunt the Axis like 

a ghost of the midnight sky, the 
AAF’s new interceptor-fighter—the P-61— 
is ebony in color for low visibility at night, 
as deadly as human ingenuity can make it, 


and so maneuverable and powerful that spe- . 


cial tactics had to be invented by the Army 
for its use. It is appropriately named Black 
Widow after the voracious spider. Capable 
of extremely high speed at medium alti- 
tudes, it is our first twin-boom radial-engine 
fighter. The long gondola holds a three-man 
crew—a pilot, a gunner, and a radioman. 

Because of its distinctive characteristics, 
it is easily recognized. Head on, it looks 
like a Mitchell B-25 bomber. In general, it 
resembles the Lockheed P-38 Lightning, but 
it may be distinguished from that plane be- 
cause the gondola extends beyond the trail- 
ing edge of the wing and the elevator does 
not extend beyond the rudders. Also, it has 
radial engines as opposed to the in-lines of 
the P-38. 

The construction of the model is similar 
to that of the other models in this series 
(see, for example, P.S.M., Nov. '44, p. 165). 
Note that heavy lines enclose the model in 
the accompanying drawing. When taking 
off dimensions, measure to the inside of all 
such lines. The wing is best made all in 
one piece, then cut into four sections and 
fastened to the gondola and the booms with 
dowels, glue, and wood putty. Finish the 
model with dull black paint. 
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MODELING THE BLACK WIDOW 


Miniature of the AAF's New P-61 Night Interceptor-Fighter 


Above, a crew mem- 
ber uses the rear ac- 
cess hatch as a means 
of leaving the plane. 
Above him looms the 
transparent plastic 
tail of the gondola 


At the right appear 
two three-view plans 
that demonstrate the 
differences between 
the P-61 Black Wid- 
ow, upper silhouette, 
and its cousin, the 
P-38 Lightning. The 
side view shows that 
the P-61 is bulkier and 
has a large, rounded 
tail that is unlike the 
P-38's egg-shaped 
rudder assembly. In 
plan, the Black Wid- 
ow gondola extends 
aft of the wing and 
the stabilizer does 
not show outboard 
of the rudders. Head 
on, the Black Widow 
somewhatresembles a 
B-25 medium bomber 


Compare the Lock- 
heed P-38, below, 
with the P-61 above 
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A FERRIS WHEEL made 
by D. D. Dalrymple, of 
North Warren, Penn,, uti- 
lizes a washing-machine 
wringer post and a vacu- 
um-cleaner motor. Arm 
lengths vary in proportion 
to the children's weight. 


SHIP MODELS, always of interest, are es- 
pecially so when they are of famous ships. 
This one of the U. S. S. Helena was made by 


CARVING is both 
an occupation and 
a pleasure for 
Michael Gressel, 
of White Plains, 
N. Y., who spends 
weeks on a proj- 
ect. The heads 
shown above are 
full size in wood; 
the figures at 
right are 30" in 
limestone. 


MOTORIZED GARDEN CULTIVATION is done by W. J. 
Musch, of Hartford, Kans., with the hand-guided implement 
shown below. It is built from a lawn mower, uses shovels 
or a harrow, and is driven by a washing-machine engine. 


Hugh Campbell, of Brooklyn, in four months 
of spare time from his war work as a pat- 
tern-maker at a paper machine plant. 


Comical Dog Built with Joints Wags Everything But Its Tail 


CHILDREN will love to 
pull this funny little 
dog, and the whole fam- 
ily wil chuckle at its 
antics. It rolls along the 
floor, looking straight 
ahead, but the center | 
of its jointed body swings to the right and 
left, snapping the rear section with it in a 
really comical motion. 

Lay out the three sections of the body on 
squares, as shown in the drawing, using 
1%” stock. The ears are made as separate 
pieces from 14” wood and attached to the 
head with wood screws. If these screws are 
not driven in too far, the ears will swing as 
the dog is pulled along. 

The sections of the body are linked with 
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35" dowels or big nails, which should be a 
tight fit in one section and a loose one in 
the other. Fit the pins before rounding the 
joints; then shape the ends of the meeting 
members to allow about 30 deg. of travel to 
either side. More than this may cause the 
dog to tip over when all the wheels are on 
one side of the center section. 

Mount the dog on two flat axles, shape 
wheels from 3$" stock, dril, and attach 
them with wood screws. 


Convenient Pin Tray Made from Split Sections of Bamboo 


Slit lengthwise into halves, a short 
piece of bamboo can be made into a 
useful pin tray suitable for the sew- 
ing room, a dresser drawer, or the 
top of a bureau. Choose bamboo of 
a diameter large enough for the con- 
cave sections to hold the pins; then 
cut it across and lengthwise, as in- 
dicated in the drawing. Three or 
more of these split halves are glued 
under pressure to endpieces of scrap 
wood. The joints may be strength- 
ened with brads. Finish with enamel 
or lacquer in a bright color. 
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STRIP CUT FROM SLIPPER AND 
GLUED TO WOODEN HANDLE 


Material cut from a soft-top bedroom slipper 
that has worn beyond further use will make an 
excellent shoebrush. Cut a strip of convenient 
size from the top and glue it to a wood block. 
Make one brush for black shoes and one for tan 
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Wallpaper cleaner molded into a patty and wiped If coins are being enclosed in a letter, place them 
over the wall in stripes will clean maximum area near the center fold, as shown, fold up, and 
at each stroke. Soiled stripes are then cleaned. then fold from left to right and from right to 
Rotating a patty between strokes provides several left. Shake coins down into the right-hand cor- 
fresh surfaces before kneading is again required пег, and fold it up so they won't slide around 


SANDPAPER 
QUILTING 
PATTERNS 


Families with babies will find an When salt is inclined to clog in Quilting patterns won't slip on 
earthenware crock good for storage wet weather, cover the shaker or material being cut if they are 
of wet diapers until laundry time. cellar with a tumbler to protect made of sandpaper ог card- 
Cuta plywood coverand addaknob it from the moisture in the air board covered with sandpaper 
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USE FLATHEAD SCREWS 


in 


Concealed in this modernly 
styled bracket is a marble 
that holds a towel securely, 
since it wedges against the 
backplate when the towel is 
pulled downward. A pull to 
the side and slightly upward 
releases the towel at once 


Ordinary window-screen and storm-sash hangers are 
useful also for installing shelves, crib springs, 
and other indoor fixtures that occasionally have 
to be removed. The hook and eye may be used, as 
shown at the left, or the eye may be used alone 
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BAND OF LUMINOUS PAINT 
APPLIED TO EDGE OF GLASS | 


Luminous paint on the edge of 
a clock glass is as effective as 
it is on the dial itself, and 
application is far less trouble 
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Double-locked protection may be 
given a door simply by adding a 
hasp and padlock. Put the hasp 
on so it covers the regular lock 


RUBBER BAND 
OR LIGHT SPRING 


INTERIOR 
OF CLOSET 


Instant lighting of a dark closet is accomplished 
by rigging up two cords as shown in the drawing. 

ne cord passes through a screw eye in the frame 
and turns the light on when the door is opened; 
the other turns the light off when pulled by hand 


Water sprayed into a crack wets 
it thoroughly in preparation for 
applying patching cement. Use a 
window-cleaner spray-type bottle 
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SAND TOWER 
A Realistic Accessory for Your 
Model Railroad 


By WILLIAM SCHOPP 


OW that you model railroaders are 

right in the middle of your winter 
schedules, you probably are using sand 
liberally on the pike grades so ice won't 
disrupt your timetables. If so, each of you 
can eut down on operating costs and save 
many valuable man-hours by adding this 
sand tower to your service facilities. 

Make the supporting column from a 
length of dowel and the tower foundation 
from Bristol board. Cut a hole in the 
foundation to take the column and glue 
them together. The dispensing cylinder, 
which in the prototype has a capacity of 
10 tons, is a cardboard tube that has a disk 
glued in each end. It is supported by a 
fabricated thin-wire brace that is soldered 
to it and to the column. The top of the 
cylinder is punched to take the guard-rail 
vertical members. 'This rail and the ladder 


Set the tower 
midway between 
the two mainline 
tracks. The house 
is placed off to 
one side and is 
connected to the 
tower through a 
pipe that is made 
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аге made from thin wire that is cut and 
bent to shape, then assembled with solder. 
The spout hangers are also made from thin 
wire and are soldered to the wire brace. Use 
heavy wire for the sand spouts and the in- 
take pipe. The accompanying drawings and 


photograph suggest that, in a two-track 
system, the completed tower should be 
placed between the main tracks. 

Fabricate the sand-storage house from 
Bristol board, mount it at one side of the 
main lines, and run a sand-car siding to it. 
Finish the tower, the ladder, the spouts, and 
the roof of the storage house with black 
paint. 'To simulate concrete, use an off 
white for the tower foundation. Paint the 
intake pipe and the storage-house sides gray. 
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Have you ever seen 
a coach dog ride in 
style? This mascot 
does, answering all 
alarms with Engine 
Company No. 20 of 
the New York Fire 
Department. As a 
concession to motor 
traffic, the firemen 
gave him a sidecar 


Some consolation to the radio ham 
"grounded" for the duration should 
be his portrait above by Harold T. 
Warren, of East Braintree, Mass. 
The sad-eyed character depicted is 
created entirely of radio equipment 


Judged by any standards, the photo 
at right is a good one. But put a 
partially clenched fist before one 
eye, squint between your fingers, 
and note the stereoscopic illusion. 
For the record, this unusual photo 
was taken in New York's partially 
finished Brooklyn - Battery Tunnel 


No doubt two suns could cast 
two shadows, but not having 
them, Lt. Arthur L. Schoeni, 
of Arlington, Va., got this ef- 
fect with one. The left image 
is a shadow and the other is 
a reflection on a wet beach 


Spinning at 18,000 r.p.m., 
the tiny buffing wheel shown 
at right was stopped dead in 
its tracks, photographically 
speaking. This picture was 
taken by George O. Smith, of 
Scarsdale, N. Y., who used a 
homemade electronic hookup 


flashing a gas-discharge tube 
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Universal Contrast Control 
with a Single Paper 


By BARBARA AND WHITNEY STANDISH 


EMEMBER when you could walk into 
IX your favorite camera store and buy a 
wide variety of photographic papers? Today, 
due to the war, some brands, surfaces, and 
colors have been completely eliminated, and 
others are often hard to find. This situation 
presents something of a problem to amateur 
photographers. Few of us make perfect 
negatives, and we accordingly need some 
way to compensate both for over and under- 
exposure. Since we now can't always do 
this by varying paper grades, we must have 
other methods whereby we can control con- 
trast and get the best out of our negatives. 

By the use of two-bath development, tone 
range can be varied from very soft to ex- 
treme contrast with a minimum of effort. 
Usually the maximum effect that can be 
obtained is p“ variation of one grade of paper 
either way. In other words, if you are using 
a No. 2 grade of paper, you can, by using 
a soft developer, get the same result as you 
would get by using a No. 1 grade, and by 
using a contrast developer you can get the 
same result as with a No. 3 grade. The 
greatest value of two-bath development is 
that any degree of contrast between these 
two extremes can be easily obtained. 

While any combination of soft-working 
and contrast formulas can be used, they 
should be balanced so that their relative ex- 
posure speeds are approximately the same. 


Two formulas that work well together are 
Agfa 120 and Agfa 130. Both mix easily 
and keep well if stored in brown bottles 
and put in a cool, dark place. 


SOFT DEVELOPER 


| Stock Solution 
Ver (not over 125 deg. F.) 32 02. 


l OZ. + 22 grs. 
Sodium Sulphite 114 oz. + 46 grs. 
Sodium Carbonate (monhydrate) 1% oz. + 57 ers. 
Potassium Bromide 36 grs. 


Water to make (cold) 64 oz. 


CONTRAST DEVELOPER 
Stock Solution 
32 OZ. 


Water (not over 125 deg. F.) OZ 
Metol 64 grs 
Sodium Sulphite 314 OZ 
Sodium Carbonate (monhydrate) 5% 02. + 45 grs 
Hydroquinone 15 oz. + 102 grs. 
Potassium Bromide 14 OZ. + 51 grs. 
Glycin 14 OZ. + 102 grs. 
Water to make (cold) 64 oz. 


Be sure to dilute the stock mixture with 
an equal part of water before use. When 
using the developers, keep their temperature 
between 65 and 70 deg. The trays should be 
arranged in the order shown on the bottom 
of page 171. 

Now we are ready to print. First, put the 


negative in the enlarger and make a careful 


test print to get the correct exposure time 
for the two developers. This test print may 
be made by covering the printing paper 
with a piece of cardboard and then exposing 
a 1" strip for 10 seconds. Next, move the 
card another inch, exposing a 2" strip for 
an additional 10 seconds. Repeat until you 
have a series of exposures grading from the 
final 10 seconds to a maximum of 40 or 50 
seconds. 

The test print should be developed for one 
minute in the soft developer and one minute 
in the contrast developer. After it has been 
30 seconds in the short-stop bath and one 
ful minute in the hypo, turn on the light. 
Give the print a quick rinse in the water 
bath, dry it on an old blotter, and put it 
under a strong light so that you can correct- 
ly judge both the exposure and contrast. 
A test print made by this method, shown 
in the left column, indicates that the cor- 
rect exposure for the negative is about 30 
seconds. There is just one caution: be care- 
ful not to economize on the size of your test 
strips. Too small a strip will greatly handi- 
cap you in judging exposure. 


An accurate measurement of enlarging exposure 
time is needed with this method. In this test strip, 
30 seconds appears about right, if a trifle too dark 
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The next step is to make a print, 
exposing it for the correct time as 
indicated on the test strip, and de- 
veloping it the same as the test strip 
was developed. This will give you a 
chance to examine the entire print 
for contrast. Be sure always to 
judge the print under a strong light 
(daylight is really the best) and 
have it as dry as possible—a wet 
print always looks much more con- 
trasty than it is. You can then de- 
cide how much more softness or 
contrast is necessary. The print be- 
low, which was given 50-50 develop- 
ment, is a bit too soft; so our nexi 
step is to use the same exposure but 
to develop the print for 2 minutes 
in the contrast developer and not at 
all in the soft, producing the result 
at the right. We have now so al- 
tered the contrast that our print is 
of good quality. 

Our next experiment is to take a 
rather contrasty negative, the sort 
that you would ordinarily need a 
soft paper for to get satisfactory 
printing. Our first print on this 
(after making the usual test strip) 
is again developed for the 50-50 time 
division—one minute in each de- 
veloper. This gives us an entirely 
too brilliant result, as can be seen 
from the print at the left on page 
170. The sky tone is much too dark 


The print at the left, developed for one minute each 
in the soft and the contrast developers, doesn't have 
enough contrast. To get the good tone range shown in 
the picture above, contrast developer alone was used 


and there is no detail in the tree shadows. 
However, when we make another print of the 
Same subject and develop it for 100 percent 
of the time in the soft developer, we find at the 
right on page 170 that we have gone a bit too 
far in the other direction. The result is now 
too soft, so our next trial is the same exposure 
with 112 minutes in the soft developer and 1% 
minute in the contrast, which results in the 
print on page 171. We have now corrected the 
sky tone and added some detail to the shadows. 
In varying the developing time in each of the 


two developers, always have the total come to 


two full minutes so that you can keep track of 
the time. Also, record the time division on a 
piece of paper to check your memory. 

These two examples give some idea of the 
possibilities of the two-bath system. One ad- 
vantage of this method is that when you make 
a number of prints from negatives of varying 
contrast, you do not need to keep stopping 
your progress to change papers. From a 
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The photo at the left, taken like the others by the authors, has too much contrast if given a normal (50-50) 


"m 


development. If placed for full time in the soft tray, as at the right, it's better though now a bit flat 


standpoint of print quality, moreover, the 
best prints are almost always obtained from 
the papers of normal contrast. Another ad- 
vantage is that finer contrast variations 
may be obtained from this method than by 
relying entirely on different contrast grades 
of paper. Stil another advantage is the 
money you save by using one paper; chemi- 
cals are inexpensive, while papers are com- 
paratively costly. 

Let's assume that we have some very flat 
and very contrasty negatives and we find 
that the extremes possible by two-bath de- 
velopment will still not give satisfactory 
results. However, we are not at the bottom 
of our bag of tricks by any means, and 
much can be done to increase our control 
still further. 

At the top left of page 172 is a print from 
a high-contrast negative developed 100 per- 
cent of the time in the soft developer. 
Despite this it is still too contrasty; the 
background is too dark and the sunlight 
too white. We now take a pan of plain, 
cool (65-deg. F.) water and put it beside 
the pan of soft developer. Make a print 
with about 10 percent more exposure time 
than the previous one, and develop it as 
follows: First, put it into the soft developer 
for 45 seconds, and then quickly take it out 
and put it into the plain water, moving it 
about a bit at first and then allowing it to 
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rest quietly. After one minute in the water, 
put it back into the soft developer for 45 
seconds more. Finally, put the print into 
the short stop and the hypo. 

Thus the print, which was exposed for 10 
percent more than would be normal for two- 
minute development, spends a total of 1% 
minutes in the soft developer, separated by 
one minute in plain water. The photo at 
the top right of page 172 shows the result. 
The house is now lighter and we have 
softened the print, giving a more ''atmos- 
pheric" effect. 

Development with alternating water baths 
is a most useful device for the photographer 
—it saves many an otherwise unprintable 
negative. The soft result is obtained be- 
cause the paper gets saturated with the 
developer during the first 45 seconds of 
development, after which the water washes 
off the surface developer but leaves part of 
it still working in the emulsion. The final 45 
seconds in the developer gives added depth 
to the print, although this final step may be 
omitted if extreme flatness is desired. 

It may be that your negative is not only 
too contrasty, but also contains a profusion 
of unwanted detail. A softening screen used 
over the enlarger lens will not only soften 
this undesirable detail, but will also lessen 
the contrast of the entire print. Such a 
screen can easily be made by taking a piece 
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drastic for all but the most contrasty nega- 
tives. 

It is much more difficult to increase con- 
trast in your prints than it is to decrease it. 
However, here are a few useful tricks. 
Doubling the strength of the contrast de- 
veloper will have considerable effect in in- 
creasing contrast. Simply use the stock so- 
]ution straight without diluting it with water 
and you will obtain a much snappier result. 
Of course, you will find that exposure time 
must be changed and you will have to make 
a new test strip. With a rather soft nega- 
tive this full-strength developer will often 
produce results of great strength and warm- 
toned beauty. 

By increasing the amount of bromide or 
carbonate in the developer you will get a 
similar result. Mix up a 10-percent solution 
of potassium bromide and a 10-per cent 
solution of sodium carbonate and keep both 
solutions in tightly closed bottles on your 
darkroom shelf. (A 10-percent solution may 


CONTRAST-RANGE CHART 


Very soft Double-strength contrast. developer 


| a . |] s Ge 
If developed 1/2 minutes in the soft and '/2 minute in перен plus added bromide and carbonate 


the contrast tray, the photo has a good tonal range 


of very thin, well-washed, white silk 
and stretching it tightly over a small 
embroidery hoop. This is held in front of Double-strength contrast developer 
the enlarging lens during the exposure, 
and the softening result will vary accord- 
ing to the proportion of time the screen 100 % 


is used. If the screen is used for 35 per- . паша 

cent of the exposure time, the result will ae oo Variable 
be pronounced. At the bottom of page contrast 
172 is a print which was developed en- Normal 50% contrast possible 
tirely in the soft developer but during ex- negatives 50% soft by use of 
posure the enlarger lens was covered for 25% contrast two-bath 
35 percent of the time with the softening ins % soft devalepment 


screen. It is of comparable contrast with 
the one made by the alternate water-bath 
method, the main difference being a gen- 
eral softening of detail in the latter print. 

A screen can also be made from crum- 
pled cellophane. Take four sheets, crum- 
ple them separately in your hand, par- 
tially flatten them out, and mount them 
together in a small hoop. They should 


100% soft 


Soft developer with alter- 
nate use of water bath 


not be stretched. The effect will be very Very contrasty Soft developer with alternate water 
similar to the thin silk screen. For ex- negatives baths and use of softening screen 
treme softness, the screen can be used 

up to half the printing time and the alter- NOTE: Use of softening screen will decrease contrast on 
nate water-bath method can be used in any part of scale regardless of development 


developing. This will probably be too 
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Excessive contrast, despite full-time soft developing, marks the photo at the left. A much better quality is 
achieved in the one at the right by increasing the exposure slightly and using an alternate water bath 


be mixed by putting 1 oz. of chemical ina and if this does not do the trick, add 1 oz. 
graduate and adding water to make 10 oz.) of the carbonate solution. This gives a 
If you need added contrast, even above that strong brew, so that if you cannot get 
given by full-strength developer, add 1 oz. enough contrast from the resulting mixture, 
of the bromide solution to the developer, you might as well discard the negative as 
hopeless. When yov add either bromide 
or carbonate, you will again have to 
make a new test strip as the exposure 
time will change. 

The beginner should be very sure he 
knows just what effect he is striving for 
before he makes any changes. Too often 
contrast values are altered without rea- 
son, simply because the photographer 
does not take time to look at his test 
picture carefully enough. If possible, 
you should have a really good print of 
correct contrast to put beside your test 
pictures so that you can judge just what 
your print needs before you attempt 
any modifications. Many a photogra- 
pher has had the experience of working 
hard on a print, getting a result that 
satisfies him, and then finding a few 
days later that it is actually much too 
flat or too contrasty. About the only 
preventive measure for this—which has 
happened to many a salon-caliber work- 
er—is to decide first precisely what re- 
sult you want, and then to achieve it. 


A silk screen was used for 35 percent of 
the exposure of the print at left. It was 
given soft development only. Detail is de- 
creased; range is same as at right above 
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Used for a latch 
as shown above, 
a butt hinge and 
pin afford long 
service. Hinges 
at the back will 
not pull out if 
wire is used in 
place of screws. 
Solder the ends 


of wire together  : аас 24 


CAMERA EQUIPMENT or other precision 
pieces can be stored safely and convenient- 


ly when not in use in a rugged box tailored 
to an exact fit. That shown above was built 
to hold an enlarger lens. It contains two 
horizontal wood strips on which the lens 
board rests in such a position that the lens 
won't quite touch the bottom of the box. 
Felt protects the edges of the board. 

Features of the construction include a 
novel method of attaching hinges so they 
can't pull loose. U-shaped pieces of hard- 
brass wire are used instead of screws. 
These are pushed through holes drilled 
where the hinges ordinarily go. Then the 
ends are bent over, hammered flat, filed 
down so they won't quite meet, and soldered 
to make a solid joint. 


For a long-wearing latch, locate a butt 
hinge on the front, remove it, drive out the 
pin, and then file the joints for good clear- 
ance. Bend a steel or hard-brass wire, as 
shown in the photo at right above, to pro- 
vide a handle, and substitute it for the pin. 
A guide is made from a piece cut from an- 
other hinge. An escutcheon pin, driven in 
when the sliding pin is in the locked posi- 
tion, serves as a snap catch. 

The usual method of constructing a box is 
to nail it together as a closed unit and then 
saw it apart, thus obtaining a perfectly 
matching lid. Thin strips 15° wider than 
the depth of the bottom section form a dust 
seal, as shown in the drawing.—W. E. B. 


WINTER SCENES gliding smoothly past the camera fy. "EIC — n 
are made professionally with the help of a sled on * "3 е t 
which cameras are mounted as shown at the right. : | 
This sled is a special one used by Twentieth Century- 
Fox cameramen to take actors on skis and tobog- 
gans. It has a platform that holds two movie 
cameras and two cameramen. 

When the sled is going downhill, a skilled skier 
crouched over the front runners guides it over the 
course while the cameramen grind away to side or 
rear. A tractor or a winch pulls the outfit over . umm 
level stretches and up hills. The course of the | MT a 
sled is planned in advance to minimize roughness. | 
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EXTREMELY FAST ACTION is caught by a 
new film, Super Panchro-Press, Sports Type, 
recently brought out by the Eastman Kodak 
Company. It is especially suitable for work 
under adverse light conditions, such as in- 
door action and candid photos, night street 
scenes, and night baseball games. The 
steeplechase photo at left was made with 
it at 1/1,000 second in very poor light. 


Meet 
JOR WMODEOC H 


The ‘“‘why"’ as well as the “how” of repair 
and maintenance problems has always in- 
trigued this long-time POPULAR SCIENCE 
contributor. A native of Ohio, he attended 
Mount Union College, and later in work with 
an industrial film company gained experi- 
ence in the visualization of ideas. Mr. 
Modroch's curiosity about reasons as well 
as rules aided him when he was pre- 
paring this article. An oil stove of his worked 
perfectly except during very cold weather, 
when it would balk stubbornly. Routine 
servicing revealed no explanation. After 
some pondering, he probed in the tank 
with a stick and found the troublemaker— 
& chunk of ice. In bitter weather, water in 
the tank froze and drifted over the outlet 


Forestalling Oil-Stove 


Troubles 


By JOHN MODROCH 


ANY types of oil stoves are used in 

homes, shops, and stores, but they 
IM all have three things in common, 
For proper heating the fuel-feeding system 
must be unobstructed, the burner must be 
clean and level, and the fuel must be free 
from water or sediment. 

In any of the stoves illustrated in Fig. 1, 
the fuel line may be clogged by sediment, 
or water and air may enter and impair op- 
eration. Strainers usually keep out sedi- 
ment, but they must be cleaned frequently. 
One or more will be found in the oil basin 
under a removable reservoir. They can be 
taken out and rinsed in clean oil while the 
stove is in use without disturbing the flow 
from the lower basin. 

Strainers are placed slightly above the 
bottom of the pan to trap small amounts of 
water which, being heavier than the oil, col- 
lect and can be dumped out. The strainer 
in the lower basin should be removed occa- 
sionally and cleaned. To clean the lower 
basin itself, dip out as much oil as possible 
and sponge out the rest. 

Fixed-reservoir stoves and those with 
outside tanks have a constant-level valve to 
establish the level at which oil enters the 
burner. Dirt and water can be removed by 
frequent draining at the sediment trap. The 
valve contains a cylindrical strainer, which 
should be rinsed regularly with clean oil 
after unscrewing the large plug which is 
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located near the bottom, as shown in Fig. 2. 

Air may hamper or even stop the flow of 
oil. Sometimes a bubble may be coaxed 
through a fuel line by gentle tapping. If it 
is obstinate, disconnect the pipe at the near- 
est coupling, as in Fig. 3, and reconnect the 
line while the oil is flowing freely. 

Check the vent in the tank cover, blowing 
through it or using a wire to clean out dirt. 
sediment in the pipe may be dislodged with 
a length of wire, but if the pipe appears to 
be very dirty, it should be uncoupled at 
both ends and flushed with clean oil. Bent 
copper tubing can be straightened tem- 
porarily to facilitate cleaning if straighten- 
ing and rebending are done carefully to 
avoid cracking the metal or pinching the 
bore. 

When reinstalling tubing, make sure there 
is no high spot where air may be trapped. 

Should you find it impossible to tighten 
a coupling in copper tubing enough to pre- 
vent leaking, cut off the old joint with a 
hacksaw or tubing cutter and make a new 
one as shown in Fig. 4. This requires slip- 
ping on a new gasket and flaring the tubing 
slightly. For soft 5/16” and %” tubing, a 
piece of tapered metal rod or hardwood 
dowel will serve. Keeping a couple of re- 
placement gaskets on hand is insurance 
against delay when repairs are needed. 

An air-bound control valve can usually be 
freed by opening and closing it several 
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times to let the air bubbles pass through 
and out of the burner. If a cleaning device 
is incorporated in the stem, work the stem 
up and down to pass the air. Water and 
small particles of sediment may be passed 
the same way. If the stoppage is obstinate, 
remove the valve stem to clean it, but first 
close the shutoff ahead of the constant-level 
valve, or empty the oil basin, and let the 
fire go completely out, 

Sediment under the  float-mechanism 
needle in a constant-level valve causes an 
overflow that trips the automatic safety 
device and stops the oil flow. Resetting the 
trip lever will correct a mild case, but if the 
trouble persists an experienced serviceman 
should be called. 

. Burners may be cleaned through the 
clean-out tube at the point where the fuel 
line enters the burner. A special tool is 


TY 
BURNER 


CLEAN-OUT f PLUG COMMON BURNERS USED IN 
ah ROOM HEATERS 


WICK-TYPE 
AURNERS 


REMOVABLE 
TANK (GLASS) 


CHIMNEY 
FLUE 
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usually provided for breaking down the car- 
bon deposit, or a rod may be used. Figure 
5 shows such a clean-out tube projecting 
horizontally through the back of the stove; 
but it may extend down from the bottom 
of the burner, in which case it may be 
reached through the stove door or by re- 
moving the drip pan. 

Carbon forms in the pot or in the bowl 
grooves of a burner as a normal result of 
combustion; but a poorly operating burner 
may carbon up in a matter of hours, while 
one that functions perfectly may need clean- 
ing only once in a season. If carbon is al- 
lowed to accumulate beyond a certain point, 
it will prevent proper distribution and cir- 
culation of fuel in the pot or bowl and will 
also clog the feed pipe, resulting in a lop- 
sided, smoking flame that is difficult to reg- 
ulate and is low in heat content. There is 
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danger of flooding such a burner and losing 
control of the fire if the burner is forced. 
One that shows signs of carbon congestion 
should therefore be cleaned as soon as pos- 
sible. 

A gloved hand reached through the front 


Carbon is cleaned out of a pot-type stove through 
the lighting opening. The plug is unscrewed, as 
shown at left. Before cleaning the strainer in the 
basin, remove the oil with a dipper and a sponge 
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door is sufficient for scooping out the carbon 
from the pot of some stoves. That shown 
in Fig. 6 has a lighting-hole plug that can 
be removed for use of à spoon. Be sure the 
asbestos gasket is on the plug when you 
replace it, or the opening will not be com- 
pletely sealed and the stove won't fire prop- 
erly. A worn or damaged gasket should be 
replaced with a new one, but an emergency 
gasket can be made by winding asbestos 
cord around the plug. 

Carbon is cleaned from a cylinder or 


After removal of the reservoir, 
the pan and strainers can be 
taken out for cleaning without 
stopping the burner oil supply 


Broken mica windows let air in 
at the door where it hampers 
combustion. If mica can't be 
obtained, use asbestos sheets 


ring-type burner by reaching” through the 
stove door and lifting out the parts in the 
order shown in Fig. 8—cylinder cover plates, 
outer and inner cylinders, vaporizing-cham- 
ber cover, and asbestos kindlers. If the bowl 
grooves are badly choked, the kindlers must 
be pried out, and they probably will have to 
be replaced. Use a cleaning tool or the blade 
of a screwdriver to scrape carbon from the 
bowl grooves, the ducts running from one 
groove to another, and the vaporizing cham- 
ber. Then run a rod down through the clean- 


out tube and push out the carbon 


that has accumulated inside. 

Hardened kindlers should be 
replaced. It is well to keep on 
hand an extra set of the correct 
width. The kindlers should pro- 
ject slightly above the top of the 
bowl. Cut them to length to fit 
the circle without overlapping. 

Clean out clogged perforations 
in the cylinders, and replace 
them, making sure they are 
properly seated on the bowl by 
rotating them slightly. If the 
cylinders are joined with con- 
necting rods, rotate the assem- 
bly to insure seating. 

The burner should be abso- 
lutely level so the oil flow will be 
equal on all sides and the flame 
even, and the _ constant-level 
valve or reservoir basin to which 
the burner is connected must 
also be level. Use a spirit level, 
reaching through the front door, 
if possible, and laying the level 
on the top of the pot from side 
to side and from front to back. 
Be sure the reservoir is full, and 
make the adjustment by turning 


Carbon choking the grooves and 
vaporizing chamber in the bow! 
of a cylinder burner keeps oil 
from reaching the outer grooves 


Wicks can be. kept absorbent by 
frequent brushing with a cloth 
or paper napkin to remove char. 
Daily cleaning is good practice 
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Badly charred kindlers should 
be replaced with new ones of 
the right width. They must be 
cut so the ends won't overlap 


When a wick burns too short to 
reach oil in the reservoir, it 
must be replaced. Remove the 
carrier along with the old wick 


the screw-mounted stove feet in 
or out. If the burner can be 
reached only through the light- 
ing-plug opening, lay the level 
on the rails, the rim of the reser- 
voir, or the leveling ledges pro- 
vided on some stoves. Remove 
the cylinder assembly and kin- 
dlers of a cylinder burner and 
place the level across the top 
of the bowl. Some stoves have 
built-in spirit levels. 

If a stove fails to heat prop- 
erly with the flame turned up as 
high as it will go, don't experi- 
ment with the height setting of 
the constant-level valve unless 
you are sure there is no other 
cause, These valves are factory 
set at a level that makes flood- 
ing the burner impossible, and 
to raise this level may make the 
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stove unsafe. It is pest to have a service- 
man make the adjustment. 

The wick of a wick-type burner conveys 
oil to the flame by capillary action which 
may be impaired by a hard crust. Frequent 
brushing with a soft cloth or paper napkin, 
as in Fig. 9, will keep the wick soft and ab- 
sorbent—daily attention is recommended 
for a stove in constant use. Remove the 
flame spreader, raise the wick level to the 
top of the wick tube, brush off the char, and 
then pat the wick down evenly. 

Hard carbon should be scraped from the 
. flange of the spreader with a knife, and the 
perforations should be cleared with a stiff 
brush. Char on the wick tube can be re- 
moved with fine sandpaper. Vents in the 
burner chimney must also be kept open to 
provide proper ventilation and to prevent 
overheating that might crack the porcelain- 
enamel finish. A good scouring powder will 
remove boiled-over food, but never wash 
parts of a stove while they are hot. 

A wick that has burned too short should 
be replaced. If the new wick cannot be 
fitted into the burner so its top is level all 
around the wick tube, it should be burned 
off. Drain the reservoir or shut off the fuel 
supply and remove the oil remaining in the 
feed pipe by unscrewing its clean-out plug. 
Then light the burner, adjust the wick to 
its lowest flame, and allow it to burn dry to 
level it. After the last spark has died out, 
resaturate the wick by turning on the oil 
supply, and then, without changing the posi- 


tion of the wick, remove the chimney and 
flame spreader and wipe the wick smooth 
with a cloth or paper napkin. 

No smoke-pipe connection to the house 
chimney is necessary for a wick stove, but 
fresh air is necessary if the stove is to burn 
without smoking. This can be provided by 
leaving the room door or a window ajar. 

For sufficient draft in a pot or cylinder 
burner, have the run of stove pipe as short 
and direct as possible, and be sure to use 
a size that fits the flue collar of the stove. 
Pot burners require a full flue opening at all 
times. A swinging draft regulator in the 
piping, as in Fig. 1, will equalize variations 
in chimney pull. Adjustment of the position 
of the weight on the regulator blade pro- 
vides the degree of swinging suitable to the 
strength of the chimney draft. 

Little draft is needed in a cylinder burner 
after it is once started. A manual damper 
in the piping will permit the draft to be cut. 
For both types of stove, the house chimney 
should be at least 20’ high; it should be free 
of cracks and leaks, and all unused open- 
ings should be sealed. 

Figure 10 shows a burner mounted on a 
rack and pinion that permits raising of the 
burner bowl and wick above the oil level in 
order to shut off the flame. Replace packing 
in the packing nut if oil persists in leaking. 

When storing an oil stove, be sure to drain 
out all the kerosene. This keeps water, 
which is always present to some degree, 
from settling and causing rust. 


Aquarium "Maternity Ward" Keeps Fish from Eating Its Young 


Newly born tropical fish swim into | ar 
the unoccupied tank through a slot | 90° 
in the trap that holds their mother L 
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SUSPENDED in an aquarium as shown at the left, this 
trap allows newly born tropical fish to swim out of 
reach of their cannibalistic parent. The trap consists 
simply of two sheets of glass held with three threaded 
rods and nuts between two triangular metal ends. 
A gap between the plates lets young fish escape. 

Cut the ends, allowing for a water depth of 5” or 6” 
for the confined mother fish, and drill each for the three 
rods. Bend the projecting pieces as indicated. Fit in 
the glass sides, adjusting them to leave a 1/16” space 
at the bottom for the young fish, and tighten the nuts. 
The trap is hung across the acquarium, resting on 
the ends of the upper rods.—CHARLES T. PEARSON. 
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Homemade Steel Lap Sharpens Skates with Grinding Compound 


RACING-SKATE blades 
can be kept sharp and 
speedy if you use a lap 
made of scored steel, as 
shown in the drawing. 
The steel is mounted on 
a wood handle and held 
by rabbeted blocks that 
are just far enough apart 
to slide along the outside 
edge of the blades with little friction when 
the skates are held in à jig. 

These side guides keep the lap moving in 
a straight line and eliminate the danger of 
rounding the surface of the blades, such as 
is frequently done when a hone is given a 
circular motion to prevent wearing grooves. 
Scoring of the lap helps hold the abrasive. 

Lap first with a coarse compound, using 
plenty of pressure. Finish with a fine com- 
pound thinned with oil.—W. A. SMITH. 
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All-Wood Sled Has Serviceable Runners Made of Seasoned Oak 


GROOVING the lower edge of the seasoned- 
oak runners is the secret of good perform- 
ance by this all-wood sled that will stand 
rough wear from a five or six-year-old. The 
bottom of the runners should, however, be 
given a good coating of wax each day before 
the sled is put in use. If two lengths of solid- 
type curtain rod are available, the runners 
may be shod by mounting the rod in the 
grooves. This can be done by flattening the 
ends, driling, and screwing them. 

Stout braces for the runners are made 
with 1" by 1" oak stock grooved on the bot- 
tom edge to take 4" stove bolts. This de- 
sign permits placing the braces high enough 
on the runners to keep them from dragging. 
The cypress slats that form the body of the 
Sled are laid directly on three of the braces, 
as shown, and nailed to them. 


‘OAK RUNNER 


| {хх 
„ „ so. OAK BRACE 
| x 4 x 34 (4 REQ.) 


If you have power tools, the project 
should take but an evening, though con- 
struction is simple enough with hand tools. 
Saw the back of the runners straight or at 
an angle, and saw, plane, and sand the 
fronts to shape. A dado blade can be used 
for roughing out the grooves; or their sides 
may be cut on a circular saw set to proper 
depth and the centers then chiseled out. 
They also may be cut by chisel alone after 
being laid out with a marking gauge. 

The top of the sled shown was enameled 
a bright red and decorated with decalcoma- 
nias, while the runners and braces were left 
unpainted. Give the entire sled a sealing 
coat of shellac or a shellac substitute, and 
then put on a finishing coat of clear varnish. 
Two 9$" holes at the front of the runners 
take a rope for pulling.—W. A. CRUME. 
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HOME OWNERS 


CARPENTRY CALCULATIONS and such 
characteristics as hardness, weight, shrink- 
age, warping, and ease of working various 
woods are shown on a dial calculator put 
out by the Greenlee Tool Co., of Rockford, 
Il. Nail and screw information, tool-sharp- < 
ening tips, and a protractor are also included. | ; 


KITCHEN CABINETS in sink, base, wall, and 
utility units are now available singly or in 
combinations. Factory built by the Kitchen 
Maid Corporation, of Andrews, Ind., of 
hardwood, plywood, metal, and composition, 
they are finished in white enamel and are 
shipped ready for installation. 


GRATE AREA IS INCREASED and more space for the 
flow of air is provided by a pyramidal, hollow, per- 
forated grate that is installed simply by setting it in 
the center of the regular furnace grate, as shown be- 
low. The result, according to the makers, Albert Lea 
Foundry Co., of Albert Lea, Minn., is better combus- 
tion of coal and gases in a hand-fired furnace. Five 
sizes are available, 
ranging in weight 
from 8 lb, for small 
domestic water heat- 
ers to 34 Ib. for fur- 
nace grates and 
boilers 22" and over 
in diameter. Oblong 
units are made for 
certain kitchen 
ranges and heaters. 


PLASTIC HANDLES for faucets, 
originally developed for Govern- 
ment housing projects and the 
U. S. Navy and Maritime Com- 
mission, are to be put on the 
market by the Plastic Die & 
Tool Corporation, of Los An- 
geles. They are made of colored 
Bakelite and do not conduct heat. 
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FACTORY PREFIT DOORS that require no hand 
trimming for installation are being introduced to 
the building trade and to home owners. 'These in- 
clude both side-hung doors and the overhead- 
roller sliding door shown in the photo below. 
Stock doors are now also milled at the factory 
to specifications of the Fir Door Institute for 
quick installation of hardware. They are avail- 
able with hinge gains for either right or left swing. 


FOR A UNIQUE ORNAMENT as well 
as an efficient chimney cap that lets 
out smoke and keeps out rain, home 
builders may take a suggestion from 
the temple design shown above. It 
caps chimneys on a shelter house at 
the Brecksville Reservation of the 
Cleveland Metropolitan Park District. 


Overhead rollers slide 
in an improved track 
made of hardwood for 

uieter operation, as 
shown above. Both the 
header and track come 
assembled in the frame 


COMBINED IN A SINGLE KIT, a dozen handy 
repair items will take care of hundreds of little 
and even big jobs that come up in every house- 
hold. The kit, assembled by Lewis & Conger, of 
New York, includes adhesives, crack filler, rust- 
proofing material and rust remover, a self-indi- 
cating fuse, and a powder for welding together 
broken electric heating elements. А strong 
putty knife is also im the kit. 


DOORS OPEN either 
to the right or left with 
a combination hinge 
and latch shown in op- 
eration here on a model 
refrigerator. Both sides 
of a door are fitted with 
the units. To open it, 
simply press on a but- 
ton at the center of one 
hinge. This releases 
that hinge, and the door 
swings open on the 
other. The device, de- 
veloped by the Crosby 
Research Foundation, 
might be of value on 
many kinds of house- 
hold doors. 
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THAT OLD SHELL GAME can be worked 
with professional skill if you practice a 
little beforehand. Put a pea under the 
middle one of three half walnut shells on 
a covered table and move each shell 
about 3" to the left. You can then—if 
you have been skillful enough to extract 
the pea unnoticed and hide it between 
your thumb and middle finger—make 
the pea appear from under any shell that 
is named! The pea should be cut out of 
a green eraser or other soft rubber. In 
sliding the middle shell, squeeze the pea 
out under the back. To make it reappear, 
drop it as you pick up a given shell. 


- a ie i 


WHICH FALLS FASTER, paper or a mar- 
ble? The marble will, of course, if the 
paper is held as above; but can you hold 
a 3" square piece of paper and a marble so 
they will drop to the floor or on a table at 
exactly the same time? Certainly you can— 
if you know your Galileo! Roll the paper 
into as tight a ball as possible and hold it 
and the marble at the same height. Re- 
member how Galileo proved, at the Leaning 
Tower of Pisa, that but for air resistance all 
things would fall at the same speed? 


JERKING A PAPER from under an upended crayon without 
upsetting the crayon looks like a difficult trick. And it is! 
You know how to remove a strip of paper from under a glass 
of water by jerking it. You'll have to be quicker to do this 
with the crayon. Place the paper as shown at left, hold the 
end with one hand, and strike it with two fingers of the other 
hand, bringing them down with a full-arm swing. The crayon 
should be well balanced, and rather limp paper, such as a 
strip of newspaper, should be used. A little practice will show 
you the speed needed to avoid upsetting the crayon. 


FOR AN AFTER-DINNER TRICK that will end with gales of 
laughter, borrow a compact or à pocket watch from one of 
the members of your party, and then proceed nonchalantly 
to bend it back and forth as if it were rubber. It's an illusion, 
of course, but a convincing one! Alternately move the com- 
pact or watch slightly forward 
and backward, drawing your 
fingertips a little apart as you 
push the piece forward and 
bringing them together as you 
move it back. If you use a 
watch, hold the face toward you. 


182 


STRICT OBEDIENCE can be had 
from an adhesive-tape or type- 
writer-ribbon spool if you know 
how to use persuasion along with 
your command. You can make 
the spool roll mysteriously away 
from you, roll as mysteriously 
toward you, or drag on the table 
without rolling at all! 

Get an empty spool, attach an 
18” strip of paper to it, and roll 
about half of the paper tape on it. 
Now stand the spool on the table 
with the strip leading to your 
hand from the bottom, as shown 
in the photo. The way the spool 
will roll depends on the angle the 
tape makes with the vertical axis 
of the spool. What happens is 
shown in the diagrams. If the 
imaginary continuation of the line 
of the tape meets the surface be- 
yond the center of the spool, the 
spool rolls toward you; if it meets 
on the side toward you, the spool 
rolls away; at precisely a 45-deg. 
angle, the spool is dragged with- 
out rolling. For the best effect, 
keep the angle near the critical 
point so the change won't be 
conspicuous to others. 


WHICH END OF A RULER or a 
yardstick will fall if you hold it 
as shown at the right and gradually 
draw your fingers toward each 
other? Your friends will invariably 
guess wrong, for the ruler won't 
fall at all! If you move your fin- 
gers carefully, they will meet in 
the center with the ruler balanced 
on them. 'The friction of the ruler 
on each finger will depend on the 
overhang beyond that finger, with 
the result that the ruler centers 
itself over its two supports. 


JANUARY, 1945 


$POOL ROLLS 
BACKWARD 


tainer. 


SPOOL ROLLS 
FORWARD 


CONTRARINESS IN A CYLINDER rolling 
down an incline is about the last thing your 
friends will look for. Instead of picking up 
speed as it rolls, this cylinder will get off 
to a good start, only to slow down or even 
stop dead in its tracks! Use a long, thin, 
capped can or cylindrical cardboard con- 


A mailing tube plugged at both 


ends will do. Then prepare it in advance by 
pouring in some fine sand or salt, and upend 
the tube before starting to rollit. As long as 
the sand stays in the end, the tube behaves 
normally; but as it rolls, the sand is dis- 
tributed, adding friction and shifting the 
center of gravity. 
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ONE EDGE and one 
surface of a paper strip 
mysteriously disappear 

if you twist and paste 

it as shown in Fig. 1 at the right. 
Moreover, you can cut it completely 
in half and it will still remain joined 
together! 

A strip 2" by 12" is convenient to 
start with. It has, of course, four 
edges and two surfaces. After twist- 
ing it 180 deg. and pasting the ends 
together, as in Fig. 1, you will find if 
you trace along its whole length 
that it now has but a single edge and 
a single surface! Cut it in half on 
the dotted line shown in Fig. 2, and 
you will still have a single loop, re- 
sembling Fig. 3. Then if you cut 
this geometrical oddity once more on 
the dotted line, the result will be 
two twisted loops inextricably linked 


together. If you once more cut these - X x 
loops lengthwise, there will тїш o XA V Bs 


rius Sic MM oae reb me og 
1e ES acit MuR Al D ы А 


184 


MAGIC WOU CAN MAKE 


GLUE ENDS | 
TOGETHER s, | 


WOOD 
SMALL NAIL 


WASHER 


WITH JUST FIVE JUMPS, ауа: 2 
jumping over two nails, can you 
change the arrangement shown above 
so the washers will wind up in pairs 
on alternate nails? It's easy; but if 
you get started on the wrong foot— 
or the wrong washer—you may find it 
a puzzler. н 

Here's the way it’s done. Jump 
washer No. 5 over No. 4 and No. 3 and 
place it on No. 2; then jump No. 7 
onto No. 10, No. 3 onto No. 8, No. 1 
onto No. 4, and No. 9 onto No. 6. 


FOR A TRAPEZE STUNT, bend coat- 
hanger wire into à double trapeze and 
bend a hinged hoop from smaller- 
gauge wire. Polish all parts with steel 


wool and wax. 


Set up the puzzle as shown in Fig. 1 
at left and ask your friends to remove 
the ring. When they give up, fold the 
lower trapeze into the upper, fold the 
ring double, as in Fig. 2, and push it as 
far as possible through loop A. Next, 
slip loop 8 down into fold of the ring, 
and then draw the ring back out of 
loop A. This puts it on the middle bar! 

Now draw the folded ring through 
C, as in Fig. 3, move it up to the top 
bar, push it through A, and slip B 
down through the fold again to free it! 
Reverse the steps to set up the puzzle. | 
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THERMOSTATS tnat 
control heating temper- 
atures at the Army post 
at Fort Sill, Okla., are 
now furnished with a 
simple stop that pre- 
vents setting beyond a 
given maximum point. 
The device consists of 
an eccentric fiber disk 
installed on the upright 
member of the thermo- 
stat. Such a disk in- 
stalled and an extra one 
are indicated at the 
right. The stop was de- 
vised by Elmer C. 
Steele, James C. Gelvin, 
and Hale T. Bush. Cost- 
ing 50 cents per instal- 
lation, it is said it may 
this year save $82,000 
in fuel at this post. 


FOOT OPERATION OF A TESTER used to check the hard- 


ness of parts in war plants has proved a special boon to 
women doing this work. The new tester, devised and sub- 
mitted to the WPB by Stanley Baker, of the Northrop Air- 
craft, Inc., inspection department at Hawthorne, Calif., op- 
erates on the same principle as the hand tester formerly 
used. Power is supplied by foot pressure, however, as shown 


Hand-operated hardness testers, 
requiring 25-lb. pressure, cramp 
the hand, as shown below. At the 
left, pressure is applied by foot 


in the photo at the far left. 
This leaves both of the in- 
spector’s hands free to ma- 
nipulate the part being test- 
ed, an impossibility when 
the hand tester was used, 
since one hand was needed 
for applying pressure to the 
tester grips. Baker was 
awarded ап honorable 
mention in the WPB's 
production drive for his 
suggestion of the device. 


UPENDING FILLED DRUMS isa one- 
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CLEANING THE SURFACE 
of sheet metal in prepara- 
tion for soldering is speeded 


with the use of a sanding 


disk on an arbor devised 
for a portable air motor. 
The method has increased 
the cleaning operation on 
tank power trains from 20 
to 36 pieces per eight-hour 
day and increased soldering 
from £0 to 70 pieces. It was 
suggested by Milford Hef- 
fren of the Caterpillar Trac- 
tor Company, Peoria, Ill. 


man job with the attachment shown 
below fixed to a hand truck. Its steel 
bars slipped under a drum ridge, it 
lifts 650 lb. as the truck is lowered. 
Two men can lift 900 Ib. The idea is 
that of Alvin H. Potter, a still opera- 
tor in the Du Pont plant at Toledo, 
from which plans may be obtained. 
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Eccentric Chuck for Boring 


‘OR precision boring in the lathe or drill 
press, this chuck has proved exceptionally 


useful. With a boring tool made from an 
old 5/16" reamer, it takes cuts up to .015". 

All parts except the bronze bushing I are 
cold-rolled steel. A shank is, first turned on 
the body B, which is then filed to shape. 
Drill a 3$" hole for the bushing; then cut 
the 60-deg. dovetail. Drill, tap, and counter- 
bore for the 5/16” setscrew D. Insert the 
bushing and, half in it and half in the body, 
tap for a 6-32 screw. The bushing must be 
tapped 40 threads per inch. For the original, 
a special tap was made, but any 40-pitch 
tap will serve. 

Turn the shank of the slide A first; then 
shape the dovetail. It should be a free fit. 
File a notch to clear the bronze bushing. 

Turn the screw £ and thread it. Mark the 
25 divisions on the head in the lathe or 
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Jobs Has Graduated Adjustment 


milling machine with an indexing head. In 
the original, a hole the size of the width 
across flats on a small hollow-head wrench 
was drilled in the head. The wrench was 
then ground flat across the end for use as 
a broach to cut the corners. 

A locking plate F is filed to shape and 
provided with an index mark to align with 
the head graduations, each of which repre- 
sents a .001" motion of the slide. The clamp- 
ing collar C bears against the side. 

Chuck the assembled piece in the lathe 
with the body shank running true. By ad- 
justing the screw, set the slide shank 1/16" 
off center and start the hole for the tool. 
Remove the slide from the body to run the 
hole through. Finally, drill and tap for 
14 ”-20 setscrews. If staggered rather than 
aligned as shown, they will hold tool shanks 
smaller than 5/16".— DONALD ALLAN. 
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PRECISION MILLING in the lathe is possi- 
ble with the setup shown at right. A mill- 
ing attachment is used on a lathe-tailstock 
base. The shaft is turned to house two self- 
aligning bearings, care being taken so the 
milling cutter will run true. А round 
column to house taper bearings would per- 
mit handling a greater variety of odd- 
shaped work. The milling attachment must 
be mounted so the shaft is at exactly 90 
deg. with a cross-feed slide. 

A jackshaft, two self-aligning bearings, 
four V-pulleys, and a V-belt transmit power 
from the lathe. The belt is loose enough to 
fit the milling-spindle and jackshaft pulleys 
in all ranges. A roller-skate wheel rides the 
belt as an idler.—AUGUST DOBERT. 


NEW SHOP EWPN AS 


BENCH LIGHTING is sup- 
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plied adequately with a lamp 
and stand built from electri- 
cal conduit or pipe as shown 
in the drawing at left. A uni- 
versal joint held by a single 
clamp nut permits adjust- 
ment of the work light at any 
convenient angle. 

Turn a thin sleeve for this 
joint from cold-rolled steel 
and split it lengthwise with 
a hacksaw. Then braze to it 
two pieces cut from flat stock, 
as shown. These are identical 
except for the 45-deg. counter- 
bore in one. The clamp nut 
and the two pieces for the 
lamp arm are turned. Drill 
the latter two in one opera- 
tion.— ALBERT H. DOERR. 


SHOP RACKS for the orderly 
storage of small parts can be 
made easily from scrap 
lengths of wood, as shown at 
the left. Install individual 
shelves to hold the customary 
cigar boxes used in many 
basement workshops as con- 
tainers. For neatness the 
boxes should be labeled and 
should be of the same size. 
The rack shown has four 
34" by 1” uprights with М” 
wide and 14” deep notches 
on the inside corners to take 
the shelves. These are 14,” by 
3,” strips glued in. The dis- 
tance between shelves should, 
of course, be such as to ac- 
commodate the boxes.—J. M. 


BORING-BAR BITS that will take a 
.025” deep cut at a 0.15” feed can be 
made from power-hacksaw blades. 
The most satisfactory are high-speed 
blades of molybdenum steel, which 
come .065” thick. Broken ones can 
usually be obtained from a machine 
shop. 

To cut such a blade for bits, grind 
it on both sides on the corner of an 
emery wheel and break it in a vise. 
Cut the pieces slightly large and 
grind to size on the face of the wheel. 
A wedge block with a 4-deg. bevel 
will hold a bit in the boring bar at an 
angle giving clearance to the front 
of the tool so that only one face of 
the bit need be polished.—F. R. T. 


TWO OLD BELLS from 
telephone, bicycle, or 
doorbells wil make a 
convenient container 
for delicate parts when 
a clock or other small 
mechanism is disas- 
sembled. File off the 
riveted stud if neces- 
sary and join them with 
a nail on which shoul- 
ders have been filed. 
Rivet the ends of nail. 
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By WALTER E. BURTON 


ERSATILITY is the outstanding 

feature of this projector, which has 
a large number of uses in the home 
workshop. Four of the handiest ones 
are: 

1. Projecting a greatly enlarged 
contour silhouette of gear teeth, a 
screw thread, a tap, saw-blade teeth, 
and the like. This is valuable for de- 
termining pitch, detecting wear or 
flaws in the mesh of gears, and meas- 
uring angles or diameters difficult or 
impossible to measure in ordinary 
ways. 

2. Obtaining an enlarged image 
(not a silhouette) of punches, dies, 
engraved or stamped surfaces, dnd 
machined parts, to examine for de- 
fects, to measure to an accuracy of 


.005", and to compare closely with master 


drawings. 

3. Transferring directly to a piece of 
stock placed in the screen position the en- 
larged outline of a scale drawing or pattern. 

4. Projecting on sensitized paper the im- 
age of an important piece of work so as 


ALL-PURPOSE 


Device Affords Quick Visual 


to preserve a permanent record; and also 
copying drawings or printed matter to be 
kept. 

The instrument shown in Fig. 1 is really 
two projectors in one. First, it works like 
the familiar magic lantern to throw on a 
screen the image of a surface; and secondly, 
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SHOP PROJECTOR 


Means of Comparing and Measuring Small or Intricate Work 


with a simple auxiliary unit, it is changed 
to a contour projector, which will throw on 
the screen the shadow of a thread, gear, or 
the like. If made of plywood, the projector 
is suited only for intermittent use (all that 
is likely to be given a home-workshop in- 
strument), but it could be insulated with 
asbestos or built of sheet metal to permit 
continuous operation with high-intensity 
lamps. 

To obtain a sharp, undistorted image on 
the screen, use a corrected lens and an 
optically flat mirror or prism. A lens having 
a focal length of 5” to 8” will do. Any good 
anastigmatic camera or enlarger lens in 
this range, and having an aperture of f/4.5 
or larger, will give good results. A 
projector lens taken from an old magic 
lantern may also be used, provided it 
is of satisfactory quality. In selecting 
your lens, remember that the greater 
the aperture, the brighter the image 
will be but the shallower the depth of 
focus. In general, the longer the focal 
length, the larger the field covered by 
the lens will be, and the shorter the 
focal length, the greater the magnifica- 
tion. 

The lens must be placed in a focusing 
mount at the top of the projector hous- 
ing. The simplest way, perhaps, is to 
attach it to the upper end of a tube 
that slides within another tube fastened 
to the top of the lamp house. A spiral 
groove cut in the sliding tube and a pin 
mounted in the fixed tube will permit 
the lens to be focused with accuracy. 

Above the lens a mirror or prism 


directs the image horizontally and also re- 
verses it so that it appears in the normal 
position on the screen. A 90-deg. prism of 
the type used on photostat cameras is ex- 
cellent but not easy to obtain; an ordinary 
plate-glass mirror, though prone toward 
"ghost images," is fairly satisfactory; and 
a first-surface mirror of optically flat glass, 
Fig. 4, is about as good as the prism. If you 
plan to reproduce contours exactly, you 
must of course have a screen image that is 
free from distortion. One easy way to test 
your lens and mirror system is to project 
a series of crossed lines that form a check- 
erboard grid; by laying a straightedge on 
the screen image, you can detect any seri- 


ous lineal distortion in the projected view. 

The housing, a plywood box with the back 
hinged to permit insertion of the work, 
measures 8" by 8" by 12" on the inside. In 
determining the height of your projector, 
it’s a good plan to add together the focal 
length of the lens, the greatest height of 
the work to be handled, and 1", though if 
the lens tube is long this can be reduced. 

On the inside of the front wall of the 
housing mount two porcelain sockets, cen- 
tered about 244” from the ends and the top. 
Cut two 5" or 6" pieces of bright sheet 
metal to serve as reflectors and tack them 
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This shows a reflected image of а wire-drill gauge 


Above, outline of a '^"-13 tap. On the screen, the 
image was magnified 10 times. Photo below suggests 
how carefully the mesh of gears can be scrutinized 
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Here is the contour-projection unit in position in 
the housing. A chuck isn't needed with these gears 


to the sides and top so that they will direct 
light to the area immediately below the 
lens. Behind them bore a row of 34" holes 
to serve as vents. If the projector heats up 
excessively, bore two more rows of vent 
holes near the bottom of each side, attach- 
ing sheet-metal light baffles if needed. The 
placement of sockets and reflectors is shown 
in Figs. 2 and 3; note that in the former 
photo the projector is lying on its front. 
Two 100-watt lamps, controlled by sep- 
arate toggle switches, will serve as the light 
source for most work, giving satisfactorily 
bright images of steel surfaces at magni- 
fications up to six or eight diameters. Two 
No. 1 photofloods will provide all the light 
needed for almost any job, but possible 
overheating must be kept in mind. It's a 
good plan to use a photoflood in one socket 
and a 100-watt lamp in the other; this will 
enable you to use the latter alone for focus- 
ing and the two together for examination. 
A screen having good reflection qualities 
may be made by coating a smooth, flat 
piece of composition board with white 
casein paint. If you plan to use the pro- 
jector for measurements, rule the screen 
into equal squares or provide it with crossed 
scales. To calibrate the instrument, a scale 
divided into, say, tenths of an inch is placed 
in the projector in the same horizontal 
plane as the object to be measured, and the 
lens-to-screen distance is adjusted until the 
scale marks coincide with the lines on the 
screen. Then the dimensions of the work 
can be read at a glance; at a magnification 
of 10 diameters, each inch on the screen 
would represent 1/10" on the work. By 
holding a ruler against the screen, you will 
be able to measure accurately to .005." 
To get contour (silhouette) projection— 
which is exceedingly useful with gears, taps, 
and the like—you will need a separate unit 
(Figs. 5 and 6), that fits inside the projec- 
tor. It consists of a wood or metal base hav- 
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ing an upright on which is mounted а block 
holding a socket, and, above this, a shelf 
containing a glass disk on which gears and 
the like may be laid. A short extension 
cord fitted with a two-prong plug allows the 
unit to be connected into one of the regular 
lamp sockets. A !4"-20 thumbscrew, tapped 
into the hardwood block, locks the lamp 
and shelf in position on the upright. Di- 
rectly over the lamp, centered with respect 
to the filament, is a 2" hole cut in the sheet- 
metal shelf, and over the hole a piece of 
glass is mounted. 

Since objects such as taps are difficult to 
support by resting them directly on the 
glass, it's best to use a chuck that is also 
clamped to the upright. A method of con- 
structing a swivel clamp from 34" bar stock 
is shown in the drawing. 

Make the contour unit to take an opal 
bulb of the type used in enlargers, or if this 
is unavailable, a 100-watt household lamp. 
To use, place the work on the glass or in 
the chuck above the glass, slide the shelf 
or chuck up and down until the screened 
silhouette is reasonably sharp, and then 
focus for maximum sharpness by adjusting 
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the lens. If you find "ghost images," that 
is, lighter silhouettes around the edges of 
the outline, the chances are that they are 
caused by double reflections from the mir- 
ror, though they may be traceable to diffu- 
sion from the opal-glass bulb. However, 
you can usually disregard these secondary 
images, making measurements and compari- 
sons from the outline image only. In cases 
where the utmost sharpness is essential, 
such as when projecting an image on sen- 
sitized paper for making a record, either 
remove the mirror and project the image 
directly on the paper thumbtacked to the 
ceiling, or else turn the instrument on its 
side like a horizontal enlarger. 

The contour image can be calibrated very 
easily by projecting the shadow of a tap the 
specifications of which are known. Thus if 
one having 20 threads an inch is projected, 
and if the lens-to-screen distance is adjusted 
until the apparent distance between adja- 
cent threads is 14”, the magnification will 
then be 10 diameters. Be sure to have the 
calibrating piece in the plane that the work 
will occupy, and remember that any move- 
ment of the unit will alter magnification. 
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ILLEGAL RADIO STATIONS are smelled out 
by the radio 'snifter" shown at the right. 
It is employed by the Radio Intelligence 
Division of the Federal Communications 
Commission, and will lead an investigator 
to the very room in which a clandestine 
transmitter is being operated. It works on 
the principle of a portable radio—the closer 
it is brought to the transmitter, the more 
intense becomes its signal. The RID has 
uncovered some 400 illegal and subversive 
stations, using first a monitor and recorder, 
then a powerful direction finder, and finally 
the snifter to locate the exact spot. 


0 7 ре SNAP-ACTION SWITCHES operated by a 
beryllium-copper rolling spring and a stain- 
less-steel actuating pin are available in 
AE. geen wir CO. miniature size. They are completely built-in 
4 AERO LECT бию and are enclosed in а 17/64" by 13/16” by 

pia 13/16" bakelite case. All parts are non- 
corrosive, the blades like the spring being 
2) of copper and the contacts of silver. Тһе 
switches, rated at 15 amp., 115 volts A.C., 
are furnished in single-pole, normally open 
or normally closed, and double-throw types. 
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COMPLETELY SEALED LEADS for use in 
transformers, condensers, coils, filters, and 
the like can be obtained in any size or 
shape to meet particular requirements. 
They are made by Electrical Industries, 
Inc., of Newark, N. J., of Pyrex glass and 
Kovar electrodes with metal collars. 


LIGHTHOUSE-TYPE MEGATRON TUBES made by 
General Electric for the military services, are ex- 
pected to lead to rapid postwar expansion of FM and 
television relay systems in the high-frequency ranges. 
The conventional arrangement of grid, anode, and 
cathode is replaced by parallel planes or layers of 
glass and metal fused into strong, rigid units capable 
of withstanding severe jolts. 'This design permits 
compact structure, provides high-frequency and high- ce 
power output, and gives low plate-to-cathode capaci- E | = | 
tance. T n2 

Parallel-plane construction is particularly imr GLASS SEAL 5 "PT db 
portant in the high- : È 
frequency portions of 
the radio spectrum for 
which tubes can now be 
made with sufficient 
power. It will also 
make available many 
high and ultra-high fre- 
quencies. 
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ADAPTING AUTO RADIOS TO HOME USE 
Servicing hour Radio 


ITH a few basic changes an automo- 

bile receiver can be adapted for use in 
the home on standard house current. Some 
of the parts do not work on 115-volt A.C., 
but substitution of parts that will results in 
conversion of the entire set. 

First, get a new speaker—a permanent- 
magnet type. Most automobile speakers use 
a 6-volt D.C. field, and you will need one 
that uses no current for the field. Merely 
connect the voice coil to the leads that were 
connected to the voice coil of the original 
speaker. In some cases, a plug arrangement 
may permit returning the set to the car. 

The power supply must also be changed. 
There are two types com- 
monly used in auto re- 
ceivers. For that employ- 
ing & tube rectifier (Fig. 
1), obtain a 110-volt pow- 
er transformer that will 
deliver 150 milliamp. at “= 
250 to 350 volts and 6.3 
volts for tube heaters. Use 
the same rectifier, hooking 
the high-voltage leads to 
the two plates as shown. 
These are the same con- 
nections used for the old 
transformer. 

After this, remove the 
input-line and ignition fil- 
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ter and add an on-off switch to break the 
115-volt A.C. circuit. Run the filaments of 
the tubes from the 6.3-volt A.C. winding of 
the transformer, hooking the transformer 
lead to any convenient filament prongs in 
the set and grounding the other end of the 
transformer winding. The circuit is shown 
in Fig. 2. 

In an automobile receiver with a power 
supply utilizing a synchronous-type vi- 
brator, the high-voltage input comes from 
the center tap of the car transformer. Use a 
new power transformer with a center tap to 
connect to the filament of an 80, 5Y3, 5Y4, 
or similar-type rectifier tube, and use the 
9-volt winding to drive the recti- 
fier filaments. This, of course, 
requires the addition of a tube 
and socket as well as the power 
transformer. 

A long antenna is not neces- 
sary since automobile receivers 
are made to operate on very 
short whip antennas. A short 
piece of wire—about 20'—will 
serve very well The speaker 
may be mounted on the panel of 
a cabinet or in any way suited 
to its use. Insert the shut-off 
switch, which should be a 110- 
volt type, in one lead to the trans- 
former primary. 
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Radio Circuit Tester Uses Headphones and Standard Parts 


| HIS simple test circuit will prove useful 
to the student of electronics or the ex- 
perimenter, and will often track down 
trouble that can't be located by guesswork. 

To check audio signals, use the A.C. input 
leads with switch 1 at B and switch 2 at C. 
For example, if distortion is to be localized, 
put the leads first across the plate and 
cathode of an output tube, then across the 
grid and cathode. If the signal is clear at 
the grid but not at the plate, the distortion 
is in that output stage or tube. 

For radio-frequency tests, set switch 1 at 
A and switch 2 at C. Place the prods on the 
plate of the tube and the positive side of the 
plate supply. The signal should be heard, 
rectified by the crystal detector. Shift the 
lead from the plate to the grid. If the signal 


PERMISSIBLE VOLTAGE DROP 


is not much weaker, the gain of the stage 
is low and some defect exists. 

For continuity tests, disregard switch 1 
and set switch 2 at D. To test a fixed con- 
denser, touch the prods to its terminals. A 
click should be heard. Remove the prods, 
wait a few seconds, and again apply them. 
The click should be much weaker, showing 
that the condenser has held the charge. 

Coils, resistors, and tube filaments may 
be tested on the same circuit. No click 
means an open circuit. Tuning condensers 
can be tested by first disconnecting the leads 
to prevent shorting through other parts. No 
click should be heard when the rotor is 
turned. Never use the continuity leads on 
a receiver unless the line cord or batteries 
are disconnected.— WILLARD MOODY. 
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WHAT must be the rated capacity of a 10,000-ohm resistor across which the 
voltage drop is to be 125 volts? 'The table below shows instantly that the per- 
missible voltage drop across a 1-watt, 10,000-ohm resistor is 100 volts, which is 
too small. The drop across a 2-watt resistor may safely be 140 volts. A 2-watt 
unit is therefore required. As another example, if a 500-ohm resistor rated at 3 
watts is at hand, it may safely be used to create a potential drop of 38 volts or less. 
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A RELIABLE REVERSING SWITCH for a 
motor can be made of the distributor cap 
from a six-cylinder car and some odd scraps. 

Measure the depth of the notches on the 
inner wipe contacts or studs, and from fiber 
or composition board about 1/16" less in 
thickness cut a disk to fit freely within all 
six notches, leaving the stud ends exposed. 

Make the two small contact plates some- 
what narrower than the distance between 
two adjacent studs, so that a plate can 
never touch two studs at once. 

The long spring contact can be made of 
phosophor bronze or of clock spring with 
copper contact surfaces soldered on. Shape 
it so that one prong at each end will rest 
upon the stud when the short contacts are 
at either end of their travel, as shown. Mid- 
way of this, the spring prongs should make 
no contact. Make the hole for the assembly 
bolt big enough so that it will pass through 
without making electrical contact. 

Cut a fiber cover disk and attach a short 
handle; then solder flexible leads to the 
small contacts, bring them through holes in 
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INSPECTING CONNECTIONS, contact 
points, or small, inaccessible parts may be 
made easier with a dental mirror taped to 
the barrel of a vestpocket flashlight. Bend 
the handle so that the beam hits the mirror 
squarely and is reflected to illuminate the 
area under inspection.—JOHN KRILL, 


у FLASHLIGHT ——— 
EN а ла 


HOUSING — 


the cover disk, and bolt the disks together 
with spacing washers between to allow play 
for the spring contact. File a shallow notch 
in the rim of the cap just long enough to 
allow the proper amount of travel for the 
handle. At its midpoint file a second shallow 
notch to provide an “off” position. 

Assemble the switch with a small cap 
screw, spring, and nut, filing a bevel on the 
contacts if necessary to make them ride up 
on the studs readily EDWARD MOONEY. 
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CANDLESTICKS are sometimes needed in a 
hurry when an emergency occurs. Common 
plumber's candles can be set into standard’ 
porcelain fixtures such 
as shown below. So held, 
they will not drip on the 
surface they rest upon. 
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MOTOR 


This Homemade Charger 


possible, get one with a cutout in good 
condition. 

After cleaning up the generator 
case, inspecting the brushes, and light- 
ly sanding the commutator, set up the 
generator temporarily for testing, and 
drive it at 1,700 or 1,800 r.p.m. If it is 
possible to determine direction of rota- 

Ec / ee ee Bs -— 3 tion from evidences of the way the 
~~ See —— S ur ; generator was mounted in a car, it 

no CN. um E à | should of course be driven in that di- 
rection; if you cannot tell, try both 
directions to see which way it will 
build up current. 

Sometimes it may be necessary to 
"flash" the generator to start the 
building-up process, that is, to short- 
circuit the generator for an instant 
while it is running. Connect a iumper 


By HAROLD P. STRAND 


NE of the simplest and most de- 
pendable ways of charging stor- 
age batteries is with a motor-gener- 
ator set. Readily assembled from a 
shop motor and an old auto generator, 
the unit affords an easy means of put- 
ting new pep into car batteries to 
meet heavy wintertime drain. It will 
also serve as a convenient D.C. supply 
for home electroplating, running a 
two-rail model railroad, charging elec- 
tric-boat batteries, and the like. 

The complete unit, shown in Fig. 1, 
consists of a 4 -һ.р. split-phase motor, 
a generator picked up in a junkyard 
for $3, and & quiim V-belt drive. 1 The complete unit, consisting of a shop motor, an old 
It will deliver а continuous 8-amp. generator, a cutout, and an ammeter, is pictured here 
charge without overloading the motor; in finished form, charging an automobile storage battery 
and the rate could be increased to i : | 
about 13 or 14 amp. by the use of à 4 Adjustment of the charging rate in a three-brush gen- 


ibm. s | | erator is made by loosening a screw and then pushing 
of the me € Ó ‘third. the third brush with a finger. Retighten screw to lock 


brush regulation which was widely 
used on several makes of popular cars. 
In shopping for a suitable generator, 
don’t buy a heavy-duty type unless 
you are prepared to supply the power 
to drive it efficiently. Pick one that 
appears to have good bearings and a 
commutator that is free of grooves 
and deep pits. You’ll probably have 
to take a chance on the condition of 
the windings, since there’s little chance 
to test them in most junkyards. If 
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GENERATOR SET 


Will Be Invaluable in Boosting Winter-Weakened Auto Batteries 


to the frame and touch it briefly to the input 
terminal on the cutout. If this doesn't work 
for either direction of rotation, try flashing 
the fields from an outside source. To do this, 
lift the insulated brush (the one that sup- 
plies output) and connect a storage battery 
with one lead to the frame and the other to 
the third or adjustable brush. With the gen- 
erator idle, make several short applications 
of the current; then replace the lifted brush 
and try the generator once more. If it still 
doesn't generate, the only thing to do is to 
take it apart and test each component sep- 
arately. 

The armature may be tested for shorts 
or open circuits in a growler; if you don't 
have one, the job can be done in an auto 
Service station. The field should also be in- 
spected for open circuits and grounds by 


means of a series test lamp, as in Fig. 5, and 
the brush-holder assembly may be similarly 
tested, as in Fig. 6. Make sure that the 
ground connection from field to frame is 
clean and tight, that the insulation of the 
leads is in good shape, and that the bear- 
ings are not so worn as to permit the arma- 
ture to touch the field poles. While you have 
the generator apart, it’s a good idea to un- 
dercut the commutator and to turn it down 
in a lathe if the surface isn't smooth, 

As soon as you have made sure that the 
generator builds up, mount it permanently 
with its motor on a wooden base. The orig- 
inal mounting bracket can be utilized by 
attaching it to the base with 5/16" machine 
bolts. A slotted arm, also secured to the 
base, will allow you to adjust belt tension. 
Details of the mounting method are shown 


9 Here the mounting bracket originally used on the 
car is being affixed for holding the generator. A 
slotted upright helps in adjusting belt tension 


5 If the generator fails to build up current, the 
field can be checked for a possible ground or a 
broken circuit by the use of a series test hookup 


A standard generator cutout is needed if the 
unit is used to charge batteries, because it 
gives protection if the motor should be stopped 


& A series test lamp will also come in handy in 
making certain that one brush is grounded and 
the other two aren't. Replace them if badly worn 
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Three-brush generators were once common on light cars 


in Fig. 2. About 1,750 r.p.m. is a good gen- 
erator speed; if you use a motor of higher 
or lower speed, select pulley sizes that will 
produce this. 

The circuit diagram of a three-brush gen- 
erator is illustrated above. Note that one 
brush and one end of the field are ground- 
ed, that the other end of the field connects 
to the third brush, and that the insulated 
brush supplies the output in conjunction 
with the ground. If you plan to use the 
motor-generator set to charge batteries, be 
sure to use the cutout, since it protects the 
battery against accidental discharge if the 
power to the motor should be cut off. 

In wiring the unit, run the insulated-brush 
lead to the cutout, where it should be at- 
tached to the terminal that is connected to 
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IN ANY electrical circuit, a definite rela- 
tionship exists between the resistance, the 
impressed voltage, and the current that is 
flowing. An ohm, the common unit of re- 
sistance, may be defined as the resistance 
through which 1 amp. will flow when a po- 
tential of 1 volt is applied. As set forth in 
Ohm's Law, 

I—E--H 
where I is current in amperes, E potential 
in volts, and R resistance in ohms. Thus 
amperes — volts — ohms. 

Where resistance is the unknown quan- 
tity, this formula becomes R = E — I 
(ohms = volts + amperes); and where 
voltage is the unknown factor, E = В X I 
(volts — ohms x amperes). 

A simple way to memorize Ohm's Law is 
to remember the expression 

E + (R x I) 
Remove from this the unknown to be de- 


one end of the heavy winding in the cut- 
out. The other cutout terminal is con- 
nected by a short wire to one side of a 
small ammeter, to the other terminal of 
which is attached a wire terminating in 
an alligator clip. The other main lead 
runs from a ground on the generator 
frame, made by drilling and tapping for 
a 10-32 screw, and ending in another clip. 
Take pains to make all connections as 
clean and tight as possible, and use fairly 
heavy wire. 

Before clipping the leads to a battery 
for a charge, determine the polarity of 
the charging line. This may be done with 
a D.C. voltmeter, or by placing the clips 
in a glass of salt water with the genera- 
tor running. Bubbles will collect around 
the negative clip, which is the one at- 
tached to the negative battery terminal. 
Mark each clip with a plus or minus sign 
for future reference. Incidentally, do not 
ever run the generator for more than a few 
moments without attaching a load across 
it, because the voltage may build up to a 
value that will damage the field coils. 

The charging rate may be adjusted by 
moving the third brush. Fig. 4 shows how, 
by loosening a clamping screw, the brush 
can be moved with the fingers. Pushing it 
in the direction of rotation increases the 
charging rate. To determine how much the 
rate may be advanced without overloading 
the motor, connect an A.C. ammeter in 
series with one motor lead. Then, with the 
generator charging a battery, advance the 
third brush until the motor ammeter 
reaches the figure stamped on the motor 
plate as the full-load current. 
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termined and place it before the remaining 
symbols with an equals sign between, and 
you will have the formula applicable to the 
problem. Thus, to find E, place it outside 
and obtain E = R x I. To find R, remove it 
and use the formula remaining: R = E ~ I. 

EXAMPLE: A 3-volt bulb is rated at .8 
amp. What is its resistance? Applying the 
formula R = E ~ I, we divide 3 by .8 and 
obtain the answer 3.75 ohms, 

EXAMPLE: What current will be drawn 
by a 10-ohm resistance connected across a 
6-volt storage battery? Substituting known 
values in the formula I = E -— R, and so 
dividing 6 by 10, we find the answer to be 
‚6 amp. 

EXAMPLE: An ammeter shows that 5 
amp. flows through a 22-ohm resistance. 
What is the applied voltage? Since E = R 
x I, we multiply 22 by 5 and find the 
answer to be 110 volts, 
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The Chemistry of solutions 


мы caede 


Ammonia gas dissolves in a little water introduced in the 
flask, creating a partial vacuum that starts this fountain 


By KENNETH M. SWEZEY 


HENEVER you stir sugar into a 
MW ses of lemonade, you perform a 
feat of magic as marvelous as any 
on the stage. With a twist of the spoon, 
you make a solid vanish so completely that 
no microscope is powerful enough to detect 
it. Your taste will tell you, though, that the 
sugar is still present and in equal amount 
in every drop of the liquid. Let the water 
evaporate, and, lo! mixed with solids from 
the lemon juice, you will find your sugar 
back again. f 
All solutions involve this same magic. 
The dissolved substance, or solute, disap- 
pears completely and uniformly in the dis- 
solving substance, or solvent. In a true solu- 
tion, the solute can-never be separated; yet 
remove the solvent by evaporation or other 
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means, and the solute reap- 
pears. 

Exactly what happens 
when a substance goes into 
solution, nobody knows. It 
is evident, however, that the 
solute breaks down into in- 
dividual or small groups of 
molecules that dart about 
distributing themselves uni- 
formly thoughout the sol- 
vent. 

This motion can be dem- 
onstrated by dropping a few 
grains of a water-soluble 
dye into a tall glass or cylin- 
der of water. At first the 
dye falls straight down, 
pulled by gravity; then the 
grains swirl with the water 
currents and finally go into 
solution, spreading uniform- 
ly throughout the water. 

Heat is required to free 
molecules so they can move. 
This heat is extracted from 
the solvent and it is cooled. 
Some substances also react 
chemically with the solvent 
and produce heat. If the 
cooling and heating balance, 
the temperature won't 
change. 

These reactions may be 
demonstrated with sodium 
hydroxide, or ordinary lye, 
and ammonium nitrate. Stir 
the powders into separate 
glasses of water at room 
temperature and test with a 
thermometer. The lye solution will be near 
the boiling point, while the other will be at 
freezing or below. 

Temperature also determines the amount 
of a given substance that will dissolve in a 
particular solvent. Except for a few chemi- 
cal compounds such as some calcium salts 
and certain organic acids, solubility in- 
creases with a rise in temperature—not 
much in some cases, enormously in others. 
You can dissolve about 36 grams common 
salt or 31 grams saltpeter in 100 ml. water 
at room temperature; at the boiling point, 
you can dissolve only three more grams of 
salt but 215 more of saltpeter. 

Most solutions that are saturated at high 
temperature must be kept at that tempera- 
ture or the solute will crvstallize out. For 
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a fascinating demonstration of this, dissolve 
as much lead iodide as you can in a test tube 
of boiling water, stirring for several min- 
utes. Then support the tube upright and 
let the solution cool. Tiny golden crystals 
will begin to form all through the solution, 
growing before your eyes and finally falling 
slowly in a beautiful golden shower. 

A. saturated solution is generally defined 
as one containing as much dissolved solute 
as it can hold. This is not exactly true, for 
with care, and with certain chemicals, you 
can make supersaturated solutions—un- 
stable solutions that will part readily with 
their excess solute. 

With ordinary photographers’ hypo (so- 
dium thiosulphate), you can demonstrate 
this. Half fill a small beaker with hypo 
crystals and place the beaker over a small 
flame, The crystals will soon form a liquid 
as they dissolve in their own water of crys- 
tallization. If the beaker is clean and if 
there are no foreign particles or undissolved 
crystals in the solution, the product may be 
cooled without having crystals form. Adda 
single crystal of hypo, however, or even 
scratch the bottom of the cooled beaker with 
a stirring rod, and crystallization begins, 
causing the whole solution to solidify. 

A more accurate definition of a saturated 
solution therefore is that it is a solution that 
will not gain or lose in concentration if a 
little undissolved solute is added. In your 
practical laboratory work, you may consider 
a solution saturated if, after a reasonable 
amount of stirring, some of the solute set- 
tles to the bottom. 

Many crystalline compounds already con- 
tain, like the hypo, water as a definite part 
of their composition. This water exerts an 
outward pressure against the pressure of 
the water vapor in the air. If the crystal- 
water pressure is greater than the atmos- 
pheric-vapor pressure, the crystal will give 
up its water and slowly crumble into a dry 
powder. This is called efflorescence. As an 
example, leave a few crystals of washing 
soda in the air of a warm room, and they 
will soon fall into a white powder. Wash- 
ing soda that has thus lost water, however, 
has by no means deteriorated. It has really 
gained in strength. 

Some other chemical compounds, orig- 
inally dry, readily absorb water from the 
air, and some even finally dissolve in their 
absorbed water. These chemicals are called 
deliquescent. Calcium chloride, used to dry 
out cellars and to keep roads and tennis 
courts moist by absorbing moisture from 
the atmosphere, is an example. Left beside 
the washing-soda sample that dries out, it 
soon gathers a puddle of water. 

Because it dissolves so many things, water 
is called à universal solvent. When a sub- 
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Crystals of washing soda dry out to powder in the 
air, as shown at the left, while calcium chloride 
absorbs so much water (right) it actually swims 


Dropped into water, dye is pulled down by gravity, 
and then molecular motion sets in, swirling it in 
the liquid until it becomes uniformly distributed 
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To obtain a saturated solution, dissolve as much lead 
iodide as you can in boiling water. When the solution 
cools, tiny crystals fall in a glittering golden shower 


stance is said to be soluble, the solvent is assumed 
to be water unless another is mentioned. There 
are dozens of other solvents. Alcohol, ether, 
acetone, carbon tetrachloride, and turpentine are 
well known. 

Besides solutions of solids in a liquid, there 


Supersaturated solutions 
may be liquid one mo- 
ment, solid the next, as 
below and at right. Make 
one by heating hypo crys- 
tals to get a solution like 
that below. If you allow it 
to cool quietly, nothing 
happens, but then add a 
single extra crystal, and 
ihe mass soon solidifies 
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can be solutions of liquids in liquids 
(alcohol in water, for example), gases 
in liquids (household ammonia), and 
even solids in solids. Solder, brass, 
and many other alloys are so united 
chemically that they are often spoken 
of as solid solutions. 

Soda water is a solution of carbon 
dioxide gas in water. It bubbles as it 
warms up to room temperature be- 
cause, unlike solutions of solids in 
liquids, the saturation point of gases 
in liquids decreases as the tempera- 
ture rises. 

At room temperature, 90 cc. carbon 
dioxide can be dissolved in 100 ml. 
water; but hydrogen chloride can dis- 
solve to the amazing amount of 44,200 
cc, while ammonia gas can squeeze 
itself into water at the rate of 70,000 
cc. to 100 ml. The extreme solubility 
of these two gases can be used in per- 
forming the picturesque demonstra- 
tion of a fountain shown on page 199. 

Ammonia is the easier of the two to 
make and use. Set up a 1-liter or 500- 
ml. round-bottom flask as indicated. 
It is important to use a round-bottom 
flask, for one with a flat bottom might 
be crushed by the air pressure. Pass 
through one hole of a two-hole stopper 
a long, straight glass tube drawn out 
to a jet at its upper end, and let the 
lower end dip into a vessel of water 
to which a little phenolphthalein solu- 
tion has been added. Then pass a 
medicine dropper filled with water 
through the other hole. 

You may make ammonia in a flask 
like that shown at the left in the photo 
by adding concentrated ammonium 
hydroxide through the thistle tube to 
sodium hydroxide pellets on the bot- 
tom. Remove the stopper from the 
round-bottom flask and lead ammonia 
gas into it from the generator through 
a rubber tube. Being lighter than air, 
it will displace the air downward. 
When an ammonia smell issues from 
the bottom, remove the rubber tube, 
and stopper the flask tight. 

Now squeeze water from the medi- 
cine dropper into the inverted flask. 
Ammonia will dissolve, and a partial 
vacuum will be created, causing water 
to rise from the lower vessel and 
squirt out of the jet. Since ammonia 
is an alkali when dissolved, it turns 
the phenolphthalein in the water pink. 

As more water enters the flask, 
more and more ammonia dissolves, 
and the vacuum becomes increasingly 
greater. The water shoots up faster 
and faster, splashing against the top. 
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FRICTION IS RESISTANCE to the movement 
of one object or substance over or through 
another. When we walk, row a boat, pull a 
sled, drive a car, or fly a plane, we encounter 
friction either as a help or a hindrance. If 
we want something to move readily, we 
seek to reduce friction; if we want an 
object to grip another, we try to increase 
friction. 

The relative amount of friction between 
two given substances is called the coefficient 
of friction. You can study friction at first 
hand, and learn about this coefficient, by 
means of a common ruler and several dif- 
ferent household objects. Raise one end of 
the ruler to the minimum height necessary 
for the moving object to slide all the way 
down. You will have to start the object, for 
starting friction is greater than that dur- 
ing motion. 

Try using an eraser for the sliding object, 
and you will find that you will have to raise 
the end of the ruler comparatively high, as 
shown at the upper right. To find the co- 
efficient, divide the height of the end by the 
base of the triangle formed. 
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HOWE EXPERIMENTS 


SUBSTITUTE AN ICE CUBE for the eraser, 
and you will discover that the end of the 
ruler can be set very low, as shown above. 
Instead of a high coefficient of friction, as 
with the eraser, the coefficient will be low— 
reduced by a film of water between the ice 


and the ruler. Oil films similarly reduce 
friction between machine parts. 


MOLECULES OF FLUIDS as light even as 
air provide friction as well as do solid ma- 
terials. The friction of air molecules against 
the sides of fast-moving trains, automobiles, 
and planes is an important retarding force. 
A thrown baseball curves because of the 
reaction between still air and air that is 
dragged by friction around the whirling 
ball. . 

You can prove that air exerts frictional 
force between its molecules and against 
solids by means of the simple apparatus 
shown at the left. Suspend the upper card- 
board disk freely by fine wire or thread, and 
rotate close to it a similar disk mounted on 
a hand drill. When the disk on the drill is 
rotated fast enough and steadily enough, air 
friction between the two will twist the upper 
from its original position, and eventually it 
will start this disk rotating in the same di- 
rection as the other. 
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WHE FRICKE EON 


HOW STARTING FRICTION acts can be 
shown by draping a handkerchief or a towel 
loosely over your arm, as illustrated in the 
upper photo at right. Have one end of the 
cloth hang down much lower than the other. 
If you keep your arm still, the considerable 
starting friction will hold the cloth in place 
even when one side is much heavier than 
the other. 

Lower your wrist, though, so that the 
slope will overcome the starting friction, 
and the handkerchief will begin to slide 
down your arm. As a result, in addition to 
sliding down, the handkerchief also will be 
pulled down on the heavier side. Once the 
starting friction is overcome, the unequal 
weight will cause it to drop off. 


IN SLIDING OR ROLLING, an object en- 
counters friction. Attach a moderately 
strong rubber band to a flatiron, as shown 
in the two photos at left, and note the 
amount of stretch when you slide the iron 
over a table. Now place two round pencils 
under the iron to serve as wheels. There 
will be hardly any stretch when you pull 
the rubber band. 

Though it’s generally easier to slide an 
object than to lift it, the force of friction is 
ordinarily too high for efficient movement 
unless both surfaces making contact are ex- 
ceptionally smooth. Sleds move swiftly over 
ice and snow because pressure melts water 
under the runners and provides a lubri- 
cant. Extreme cold reduces sled speeds. 


SPINNING AN EGG is an easy way to de- 
mine if it is raw or hard-boiled, Place an 
egg of each kind in saucers and spin them. 
The hard-boiled one will turn for some time 
because friction between the saucer and the 
point of contact on the egg is slight. The 


raw egg will waver and soon stop. Friction 


contributes to this behavior in several ways. 
The loose yolk, moving within the fluid egg- 
white, sets up molecular friction. It also 
unbalances the egg, creating a series of con- 
tact points between shell and saucer, and 
thus producing in effect a larger area of 
frictional contact than with the boiled egg. 
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This homemade garden tractor, built by Louis Bellatti, of Illinois, 
symbolizes the ingenuity used to combat shortages of farm equipment 


ALLED upon to feed an America at 
war and her Allies as well, farmers 
throughout the nation have for the 

past three years not only put their shoulders 
to the plow, but have also put them behind 
the hammer, the wrench, the lathe, and 
the welding torch. For American farmers, 
deprived when they needed them most of 
sufficient new machines for their gigantic 


Converted from a horse-drawn tool to one for use 
with a tractor, this plow is shown set up in the 
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Farmers Tarn Mechanics 


task, have built their own 
and maintained them with 
the thoroughness of expert 
mechanics. 

What some of them ac- 
complished is indicated in 
the series of accompanying 
photographs. Several of the 
machines shown were built 
from scratch; others were 
salvaged from junk yards. 
All are, seeing service on 
farms in Illinois, New York, 
and Ohio. 

This same activity has 
been going on from Maine 
to California. Often farmer- 
mechanics have had the help 
of instructors and tools at 
some 6,000 shops operated 
in connection with farm- 
machinery repair courses of 
the U.S. Departments of 
Vocational Agriculture and 
Food Production War Train- 
ing and sponsored by local 
public boards of education. 
What they have done, you 
can do too—with old, discarded machines, 
with pieces found in junk yards, and with 
parts from the scrap heap. 

Louis Bellatti, of Mount Pulaski, Ill., has 
his own electrically equipped farm work- 
shop. Salvaging parts from the scrap heap, 
he spent exactly $20 to construct a garden 
tractor plow. At present he runs it with a 
Fairbanks-Morse engine taken from his dis- 


Out of the soil, the plow hangs free just under 
the tractor seat. The heavy spring is needed to 
counterbalance the assembly which weighs 100 lb. 
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to Feed America 


carded home light plant, but he expects soon 
to add a 9-hp. air-cooled motor at a cost of 
$140 more. With the new motor, his tractor 
will walk a 12” plow at 3 m.p.h. 

At Sauquoit, N.Y., George H. Smith 
operates a 22-acre farm. He has provided 
it with rebuilt, converted, and reclaimed 
tools including a tractor plow, a lime and 
fertilizer sower, a disk harrow, and a potato 
digger. Some were made over from tools 
originally intended to be pulled by horse. 
Smith uses the smallest John Deere tractor 
for his motive power. 

The integral plow shown on the facing 
page can be mounted on the tractor in 20 
minutes and removed in 15 minutes. It is 
arranged to be drawn from the front of the 
tractor in such a way as to pull the tractor 
to earth when a root or rock obstructs for- 
ward motion. In good soil, the plow will 
turn a 10” furrow. Smith already owned 
the horse plow from which the tractor plow 
was made, and he spent $6 for angle iron 
and bolts and for bending and welding. He 
values the plow at $50 as a tractor tool. 

A rear axle from a 1924 Essex and 
miscellaneous steel parts, including a steel 
barrel head, gave Smith a lime and fertilizer 
sower. He turned the axle 90 deg. so the 
universal-joint coupling would extend up- 
ward, and attached to it the steel barrel 
head which had been fitted with band-iron 
paddles to form a turntable. It will throw 
fertilizer and lime 25’ to the sides and rear. 
The hopper, a simple box structure, is 
mounted slightly to one side so the con- 


Fertilizer, lime, or seed flow from the hopper to 
a spinning turntable which is mounted on the uni- 


versal-joint coupling of a junked automobile axle 
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tents will be kicked out to the the rear 
when a hand-controlled gate lets them drop 
to the turntable. Capacity is about two 
bags. Smith already had the old axle; he 
spent 75 cents for band iron and bolts, and 
values the sower at $35. 

The disk harrow pictured was bought 
from a neighbor for $5 after it had been 
badly smashed against a boulder. With its 
old hand controls removed and with a trip- 
line handle, two sets of lock notches, and a 
ball-and-socket hitch added, the piece was 
made completely automatic and its value 
increased to about $80. Smith did all the 
work in three hours. [Turn the page.] 


This reclaimed disk harrow was made automatic by 
adding the trip lever, shown above, which locks 
and operates the gangs in work and in -transport 
position. Below, with the disks at an angle for 
work, the trip handle is locked. It is unlocked 
by backing the tractor and pulling the trip line 


Here is a potato digger salvaged from a junk heap 
and rebuilt by George H. Smith, New York State 
farmer, who also converted the plow and harrow 
and constructed the sower on the preceding pages 


Another tool that Smith bought in bad 
condition for $5 was the 1910-model potato 
digger shown on this page. It had been left 
out of doors and had become so rusted that 
most of the identification marks of the 
manufacturer were gone. So long had it 
stood in one place that an elderberry bush 
had grown up through the elevator. 

Reclaiming the machine required com- 
plete dismantling and thorough cleaning of 
all parts. Then Smith set about redesigning, 
assembling, and painting an entirely new 
potato digger. One gear had to be replaced, 
and new bushings were put in. The truck 
was discarded and the digger mounted 
directly on the tractor drawbar with a 
single bolt. Parts in addition to the original 
cost came to $6.90, but Smith wound up 
with an $85 machine. 

Smith aims at three objectives in building 
and reclaiming farm ma- 
chines. He considers safety 
of operation of first im- 
portance in homemade ma- 
chinery; next, he wants effi- 
ciency in performance; and 
third, he looks for speed and 
ease in mounting a machine 
on the tractor—a matter of 
great moment during periods 
of increased production and 
decreased labor. Smith paints 
all machines and gets them 
under cover when they are 
not in use. 

The tractor shown at right 
was built from an assortment 
of parts by H. O. Waag, of 
Dayton, Ohio. It consists of 
a 1928 Whippet motor and 
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Smith (right) at work on a tractor engine at the 
Sauquoit Valley Central School shop for training 
farm mechanics. He is aided by Merle L. Rogers, 
vocational agriculture teacher and shop supervisor 


frame, the secondary transmission from a 
1928 Chevrolet, and a worm-drive dif- 
ferential from a 1927 Model T Ford truck. 
The wheel base is 70", and the tread is 5715" 
for both axles to eliminate the danger of 
riding crops. Seat, steering column, and gas 
tank are raised, the first for better vision 
and the last to permit gravity feed. Waag 
plans to add a safety hitch and a governor. 
Parts for the tractor cost $52—$20 for the 
old Whippet, $25 for the rear axle and tires, 
$5 for the transmission, and $2 for bolts— 
and another $2 was spent for welding. 

This is Waag’s second home-built tractor. 
He still has in operation one made from a 
Chevrolet transmission and a Model T Ford 
with a two-speed rear axle. Both pull the 
same equipment: a 14” plow, a 14’ disk 
harrow, a 14’ drag, a two-row planter, 
several cultivators, and a 6’ mower. 


Whippet motor and frame, Chevrolet transmission, and Ford rear 
axle were used in this tractor built by H. O. Waag, an Ohio farmer 
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Fly-Ash Collector Acts 
Also to Conserve Fuel 


MANY stoker-type furnaces burning low- 
grade coal waste considerable heat because 
of high-temperature stack gases. The 
velocity of the exhaust also often carries 
fly ash out the chimney to be deposited on 
walks and sills to seep into the house. 

Both the waste heat and fly ash can be 
trapped by installing a 55-gal oil drum 
between the furnace and chimney. Centri- 
fugal action in this chamber swirls the ash 
against the sides and it drops to the bottom 
where it can be collected. The clean, hot 
gases at the center are slowed down and 
lose much of their heat before escaping up 
the chimney. This heat may warm the 
basement or, by provision of a coil, it may 
be used for supplementary water heating. 

The pipe from the furnace enters the 
drum at one side to cause the gases to 
swirl. Cut the hole for it and one for the 
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pipe to the stack with a wide chisel driven ` 
along the metal so as not to bend it inward. 
These holes need not be exact fits, for 
powdered asbestos cement will calk the 
joints. The door opening, however, should 
be cut cleanly since the piece cut out is 
framed with a sheet-metal flange and used 
for the door. Attach hinges and a cabinet 
or refrigerator latch with small bolts. 

A copper coil from an old gas heater 


. makes a good water-heating unit. If it is 


short, the soft copper can be “stretched” 
longer. Joints requiring rubber gaskets 
must be placed outside the drum as the 
rubber will not stand great heat. Be sure 
to connect the circuit as shown in the 
drawing, for otherwise water will not circu- 
late properly. A horizontal coil should be 
flushed after installation to get rid of trapped 
air within it.—W. E. LANG. 


Bearing Ball Used In Friction Catch 


For a satisfactory friction catch, try a small coil 
Spring, a bearing ball from the junk box, and two 
washers. Bore the edge of the cabinet door to a 
depth somewhat less than the length of the spring 
and counterbore for one washer. Press the spring 
in with the ball, which should be slightly larger 

. than the washer hole, and fasten the washer with 
two small, countersunk screws. Attach the other 
washer to the opposite door or upright for a striker. 
Oil to prevent rust.—KEN MURRAY. 
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Sponges Grow on Trees 


needed. Three different types of sponges, 
for such common purposes, are made at 
the Du Pont plant in Buffalo, and a fourth 
type has been produced to meet specific re- 
quirements. 

There is a soft, thin skin around each 
sponge block when it is removed from 
the molding can. This skin is formed by the 
fluid viscose being pressed against the 
smooth sides of the container. There are 
no large pores in this skin because the fluid 
and the fiber keep the crystals, which leave 
such holes, away from the sides of the mold. 

This skin, usually trimmed off, is left on 
some sponges so that they may be used 
both for washing and wiping. 

Auto-washing sponges are made in molds 
of oval cross section. Each block is then 
sliced in half, making two sponges. The 
soft skin is left on the outer side to make 
the sponge easy to hold, and to permit the 
user to grip it firmly without squeezing out 
too much water. The large pores of the 
straight side can be used to scrub a car. 
Then an experienced cleaner can turn the 
sponge over and use its smoother outer 
side as a chamois. 

All sponge blocks are inspected with 
X ray before being cut. This is done so 
that any pebbles, bits of wood, or other hard 
material that may have gotten into the 
sponge mix may be removed. The sponge 
blocks are then cut to the desired sizes 
and shapes with knives or saws, depending 
on how smooth a surface is desired. 

Most of the Du Pont sponges are brick- 
shaped. Flat surfaces are preferable to the 
irregular surfaces of natural sponges, not 
only for most kinds of scrubbing, but also 
for such industrial work as making pottery. 
Square-cornered sponges, furthermore, are 
less likely to roll away if dropped. 

These sponges can be sterilized by boil- 
ing without damage. Cleaning compounds, 
soaps, greasy matter, or grit will not harm 
them. They are about as impervious to 
chemicals as your shirt. Users are advised 
to squeeze rather than twist these sponges 
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(Continued from page 135) 


to dry them, lest the fibers be weakened, but 
they can stand considerable hard use. 

A mop made of synthetic sponge blocks 
can be wrung out simply by pressing it 
against a wooden grill on the edge of a 
bucket. Properly handled, one artificial 
sponge can be used to wash an automobile 
150 times or more. A synthetic sponge that 
was run through an ordinary household 
wringer 10,000 times, just to test it, showed 
virtually no signs of wear. 

When dry, a synthetic sponge feels harder 
and tougher than a good natural sponge, 
but it becomes soft and pliable when wet. 
Cellulose could be made into spongy ma- 
terial that would feel more silky, but the 
producers have concentrated on other, more 
important qualities. 

Sponges can be made with different de- 
grees of compressibility by varying the 
manufacturing process. Some synthetic 
sponges can be squeezed to about a third 
of their normal size when dry, to save 
shipping and storage space, and will re- 
main compressed until moistened. Such 
sponge cakes are put in life rafts, to be 
used either for bailing out sea water or 
for holding fresh water. 

Although most of the hearty-drinking 
substances made thus far have been in- 
tended to hold water, cellulose sponges also 
can be used to hold lubricants in mine- 
locomotive journal boxes. They are re- 
ported to give more positive contact with 
the axle than wool or cotton waste, and to 
provide more uniform lubrication. 

The Du Pont chemists have even made 
a choosy synthetic sponge that will absorb 
gasoline but not water. It is made the 
same as other sponge material, but is 
treated with a chemical that repels water. 
Such sponges have been placed in the wings 
of warplanes to drink up whatever gasoline 
might escape when a bullet penetrated a 
self-sealing fuel tank. 

Three U.S. Department of Agriculture 
research men recently suggested that syn- 
thetic sponges also be made of frozen corn- 
starch for use as internal surgical dress- 
ings. Such dressings could be left in the 
body after an operative wound was closed, 
and would slowly dissolve and be absorbed 
by the body along with the medical sub- 
stances in them. 

More uses for man-made sponges are 
constantly being found, and many more 
kinds can be manufactured. Du Pont 
chemists believe, however, that more syn- 
thetic sponges wil be used in American 
homes than anywhere else. 
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You ll Live with Plastics 


success has come only in the past year or 
two. What is the result? For one thing, 
an insulating material so resistant to heat 
that it has revolutionized the design of 
electric motors. By its use, a motor of given 
horsepower may be made only one third as 
large and heavy as before. For another, 
there are new oils that remain fluid at 50 
degrees below zero. And these improve- 
ments are only the beginning. 

Among the brand-new uses for well-es- 
tablished plastics is one that will mean a lot 
to fishermen. By impregnating bamboo 
strips with waterproof phenolic resin and 
gluing them with an adhesive of the same 
type, which is really waterproof, a fishing 
rod has been produced that will not come 
apart if it gets wet. Heretofore, the finest 
rods had to be kept well varnished or they 
would fall to pieces. The impregnated rod 
never needs to be varnished at all The 
Charles F. Orvis Company is the first to 
employ this technique. The plastic-treated 
rod has been tried out by expert fishermen 
who have reported enthusiastically as to its 
qualities. The same company also has fur- 
nished the Army with ski poles, also of 
bamboo, made in the same way, and these 
are reported to be lighter and stronger than 
steel. The manufacturer is now experi- 


Are Spiders Our Friends? 


ing technique, He enters the female's web 
and builds a nest right up against hers. 
Then he starts knocking on the partition. 
Sometimes he keeps this up for days until 
he gets the "all clear" from the other side. 

Dr. Petrunkevitch has spent hours ob- 
serving the dancing of some varieties of 
male spiders, another form of courtship. 
They go through odd gyrations, circling 
around the female, waving some of their 
legs in the air, dipping, swaying, and taking 
fancy steps of all kinds. Eventually the 
female may join in the dance, circling 
around the male. 

Still another species of male spider brings 
a nice, fat bug, neatly wrapped up in silk, 
and presents it to his ladylove. His natural 
appetite sometimes gets the better of him, 
however, and he will suck all the juice out 
and present the dry shell to the female. 

Spiders cannot breathe under water, but 
some of them actually live and bring up 
their young in nests below the surface. 
They carry air down with them in the form 
of bubbles held in the hairs of their bodies. 
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(Continued from page 123) 


menting on such articles as golf clubs, 
biliard cues, archery sets, and furniture. 

Plywood is an old story, but not the kind 
of plywood we have now, which can be im- 
mersed in salt water in the form of boat 
hulls, for instance, Not so well known is the 
lamination of canvas and other fabrics with 
plastic impregnation and binder. The result- 
ing material has been used by the ton in 
place of metal parts in planes, boats, trucks, 
and almost any kind of military equipment 
you could mention. It can be made actually 
stronger, pound for pound, than sheet steel 
or any other metal Much of this develop- 
ment was brought about by the shortage 
of metal The plastic material, entering 
new fields as a substitute, has won a per- 
manent place on its merits. 

At the same time, new and simpler tech- 
niques for molding the combination ma- 
terials have been evolved. It was upon their 
moldability, in the first place, that plastics 
entered into competition with common ma- 
terials. This quality is being improved upon 
constantly, and the machinery in which it 
is done has been undergoing similar im- 
provement. 

The plastics industry is an infant, but it 
is learning fast, and incidentally is showing 
its elders a thing or two, 


One variety builds a nest like an inverted 
thimble attached to a grass root at the 
bottom of a pool. The female fills this with 
air which she carries down, bubble by 
bubble. There she mates and hatches out 
her young. 

One of the strange phenomena in spider 
life, which Dr. Petrunkevitch has watched 
time after time, is the killing of the great 
tarantula by the “tarantula hawk,” a giant 
wasp, of Puerto Rico. Big and strong as 
he is, the tarantula seems to be completely 
terrorized by this enemy, or perhaps hypno- 
tized. At any rate, he makes no effort to 
defend himself. The wasp will approach 
its victim and then suddenly run under his 
belly. The spider makes no move except to 


: raise himself as high as possible on his long 


legs, then stands in this odd position as if 
frozen stiff. The wasp then seizes the spider 
by one leg, throws him with a sort of jujitsu 
hold, darts in and stings him, and it's all 
over. The tarantula loses consciousness im- 
mediately, but does not die. He is not sup- 
posed to. The wasp drags him to her 
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burrow in the ground, lays an egg on him, 
builds à roof over the top, and then deliber- 
ately camouflages it so that it looks like 
the surrounding ground. The tarantula will 
be fresh food for the wasp’s larva. Dr. 
Petrunkevitch has kept a tarantula alive for 
six months while it was thus “anesthetized.”’ 

If you should ask the doctor, he would 
tell you to kill off the wasps but not the 
spiders. The burrowing wasps of this coun- 
try, and also the common mud-daubers, use 
this same technique of injecting their poison 
into spiders and leaving them in their nests 
for their young to eat. 

He does not approve of killing even the 


Malaria 


remain immune—Jonahs in the mosquito's 
stomach. 

And now a spectacular thing occurs. A 
male cell throws out from four to eight 
streamers, which detach themselves from it. 
When one of these members comes in con- 
tact with a female cell, the streamer pene- 
trates and fertilizes it. Finding its way to 
the mosquito's stomach wall, the fertilized 
parasite attaches itself and contracts into 
a walled cyst. Upon maturing, the cyst 
bursts and emits from several hundred to 
several thousand spores into the body cavity 
of the insect. Migrating to all parts of its 
body, many of the spores enter the salivary 
glands of the mosquito. And when Ann bites 
the next man, she scores another infection. 

Where can the cycle be broken? First 
thought goes to the patient, both for his 
own sake and for others he may indirectly 
infect. For attacking the parasite in its 
early stages, up to the time that it bursts 
the blood cells, both quinine and the newer 
drug, atabrine, have been found effective. 
Against the mature sex cells, neither drug 
has been found useful, but another called 
plasmochin kills them. Treatments with 
such combinations of drugs as atabrine and 
plasmochin, therefore, seem to offer the best 
possibility of cure. 

Triphibious warfare against Ann herself, 
however, has been the grand strategy of 
the Army’s antimalaria campaign. A-20 
Havoc planes have successfully attacked her 
water-dwelling larvae. Flying in formation, 
the low-skimming craft dust ponds and 
marshes with a powdered insecticide called 
DDT—a happy abbreviation for its ponder- 
ous chemical name, dichloro-diphenyl-tri- 
chlorethane. Since the “cruising range" of 
malarial mosquitoes seldom exceeds a mile 
from where they breed, the area around an 
encampment may speedily be protected. 

Insect-killing “grenades” make short 
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black widow, because this spider destroys 
many insect pests. Keep them out of your 
house and outbuildings, he says, and they 
will do no harm. He does not deny that the 
black widow’s poison is virulent and has 
even caused a few deaths. 

The hostility of people to spiders in gen- 
eral is painful to the doctor, who knows so 
well that the vast majority of them are 
harmless and that they are benefactors to 
man. If insects are the greatest menace to 
mankind, as some scientists assert, then 
Dr. Petrunkevitch is quite right in calling 
the spiders our best friends among the 
lower animals. 


(Continued from page 108 


work of all adult malarial mosquitoes in a 
room. Opening a valve on a black cylinder, 
six inches high and 2% inches in diameter, 
releases a persistent and all-permeating 
mist of an insecticidal vapor, consisting of 
pyrethrin suspended in a type of gas used 
in mechanical refrigerators (P.S.M., June 
'44, p. 56А). 

"Malaria discipline" for troops includes 
sleeves rolled down, long trousers, and anti- 
mosquito boots after dusk. Jungle head- 
gear provides a screen of netting enclosing 
the wearer's head. In these simple, com- 
mon-sense ways, infected mosquitoes are 
prevented from getting a chance to bite. 

Rumor has made a bugaboo of possible 
malaria epidemics, when our troops come 
home from war theaters where they have 
contracted the disease or have been ex- 
posed to it. “Nonsense” is the substance 
of an official War Department reply. Of 
course it would be taking needless chances 
to discharge these troops without a careful 
medical checkup. Routine procedure to 
carry this out, as promptly as safety pre- 
cautions permit, has already been set up 
under the office of the Surgeon General of 
the Army. 

Supervision of possible malaria carriers 
among returning service men, in fact, con- 
trasts with absence of control among civil- 
ians within the United States. There is 
nothing to prevent a Gulf Coast resident, 
for example, from carrying the deadly fal- 
ciparum parasite to any part of the coun- 
try. This probably accounts for recent out- 


. breaks of malaria in Iowa, Minnesota, New 


Jersey, and Ohio—all relatively small and 
quickly controlled. Their speedy suppres- 
sion presages what may be accomplished 
when all the resources now devoted to hu- 
man warfare may be released for a cam- 
paign against the common enemy of all 
mankind. 
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You'll want this big 
value in lamp bulbs. 
For halls, closets, 
stairs, and ceiling 
units...G-E Mazda 
lamps in sizes 


up to 60 watts 


Plus Tax 


Hear the General Electric radio programs: ''The G-E All- Girl Orchestra' ", Sunday 10 p. m. EWT, NBC; ‘‘The World Today'' news, every weekday 6:45 p. т. EWT, CBS. « BUY WAR BONDS 
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For reading... 
100-watt 1 5c 


For kitchen... 
150-watt 20^ 


3-lite. . .(100- ! 
200-300 ман) 55€ 


20-waM... 
fluorescent 70< 


40-waltt... 
fluorescent 95¢ 


Plus Tax 
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\ / GENERAL 
Nf ELECTRIC 


NOW. eo 


get the G-E Lamps you 


need! 


Again you can say good-bye to bulbsnatching! For 
now you can buy all the G-E lamps you need, to re- 
place wrong-size and burned-out bulbs, and fill those 
empty sockets. Don't waste electricity, use it wisely. 
Get the lamps you need for eyesight protection . . , 
and be sure you get G-E! Because the constant aim of 
General Electric lamp research is to make G-E lamps 


Stay Brighter Louger 
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ME HAS 
YOUR BATTERY 


o 


Jap pill-boxes and gun emplacements are 
' knocked out'' fast when deadly bazookas go into 
action! |t takes a trained two-man team and 
battery-power to keep these portable weapons fir- 
ing. Batteries that once were made for homes and 
farms are now sent to serve our fighting men. Use 
your available Burgess Batteries sparingly...keep 


them cool and dry. For Free Battery Hints—Write 
Dept. 


H-5, Burgess Battery Co., Freeport, Ill. 


Write to Your Serviceman Today! 


BURGESS 
BATTERIES 


IN THE NATION'S SERVICE 


— | 
| SUPER SERVICE | 
UNI-CEL 


DATTERY 
COMPAMY 


Death Flies at 50 Feet 
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naval and merchant ships were sunk or 
crippled in masthead-height attacks, includ- 
ing a light cruiser, three destroyers, two 
DE's and a 10,000-ton tanker. The squadron 
never kept track of the barges, sampans, 


. landing ships, and sailing vessels it sent to 


the bottom as the pilots ranged far beyond 


. their sectors to attack and destroy, sinking 


ships in the best-protected harbors. 

These attacks were made by single planes 
flying alone, and all these attacks were 
made at low level—50 to 200 feet altitude. 
A very large number of them were made 
at night. Commander Miller and his pilots 
believe thoroughly in the lethal effectiveness 
of low-level bombing, and the squadron 
trained from the start largely in masthead- 
bombing tactics alone. Two hundred feet 
was the standard bombing altitude and 200 
miles per hour indicated the speed. With 
a delayed-action bomb the plane is clear 
of the bomb blast when it explodes and 
ready to get back down on the water and 


| streak for home. And, at masthead height, 


| guns. 


it is almost impossible to miss with your 
bombs. What is missed can be pretty com- 
pletely demolished by the plane's machine 
The pilot of a PB4Y does his own 


| bombing and the pilots of VB-109 devised 


| bombs go. 


a bombsight that worked better than all 
the mechanisms so far invented. 

There is such a long nose on the Liberator 
that the pilot can't see anything below. 
The target is under the nose when the 
But, by constant practice against 
land and water targets with real bombs, 
the boys learned to drop their bombs when 
a two-inch-long piece of masking tape stuck 
to the windshield, the “V” made by the port 
pilot tube and the nose of the plane, and 
the waterline of a ship were all lined up. 
With experience, the bombs just don't miss. 

Low bombing has been generally con- 
sidered the toughest of assignments, but 
these boys preferred it. They felt safer 
doing it and actually came to fear the few 
times when they were required to bomb 
from higher altitudes. In all their single- 
plane, low-level attacks, not a plane of the 
squadron was lost and only one man was 
killed by flak in 714 months. 

Much of the success and safety of these 
low attacks is explained by the fact that 


| they nearly always caught the Japs off 


guard, The Japs never detected the attack- 


, ing plane coming in so low until it was in 
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| plain sight—much too late to deflect the 


AA guns and bracket the pee The boys 
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.. CHAMPION SPARK PLUGS 


INSURE MAXIMUM DEPENDABILITY 


Looking ahead to the days of peace, 
United Air Lines recently announced 
placement of orders for 50 four-en- 
gined Douglas luxury liners for imme- 
diate postwar use. Meantime United 
has set exceptional performance rec- 
ords in the service of the nation, both 
military and civilian, by operating al- 
most 100,000 schedule miles daily with 
less than two-thirds the number of planes 
used to fly 81,000 schedule miles 
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AIR LINES | 


in 1941. Champion Spark Plugs now 
used exclusively by United on its Main- 
liners and Cargoliners have contributed 
substantially to this outstanding service 
record. Thus once again Champion 
Spark Plugs demonstrate in an excep- 
tional way the inherently high caliber 
of their dependability—dependability 
that has established Champions as the 
preferred spark plug for all types of serv- 
^. ice on land, water and in the air. 
Until the Day of Victory 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


JANUARY, 1945 


Buy War Savings Bonds and Stamps regularly. 


TO SAVE 
GASOLINE 
KEEP SPARK 
PLUGS CLEAN 


213 


E nx 


ا 2 


Ingenious New 


2 Pate ie e 3 usd 
Ре, ач Е md 55 а-я ; 
exi o t d erus ES | E 
f xm : ^ iN o uy 
| ў Mes , ЕСИНЕ UE 
: MEME E E Ee ae € ato : 
ordinarie mee es AX. dem pe 
‚ i Бат : : ae 
ы ^ x E ; “al 


Presented in the hope that they will 
prove interesting and useful to you. 


ach d 


NEW 9000? ARC TORCH CAN BE USED 


FOR WELDING AND BRAZING ALL FERROUS 
AND NON-FERROUS METALS AND ALLOYS 


Now an arc torch that makes it possible to do most jobs 
electrically that previously were thought possible only 
with gas. This attachment for arc welders provides an 
independent source of heat by means of two carbons. It 
is capable of producing intense heat, approximately 
9000? F., over 2000? hotter than an oxyacetylene 
flame. Pure heat, no oxygen or gas to contaminate the 
weld. No pressure to force the molten metal away or 
blow holes in light sections. For BRAZING Steel, Cast Iron, Malle- 


Developed to capitalize to the fullest on the time-saving able Iron, Copper, Brass, Bronze, and 
advantages of electric welding, the new Mid-States 
9000? arc torch can be used with any AC or DC electric 
welder. It opens up new horizons of service in this 
field, never before possible with an electrically operated 
instrument. 

New uses are being found every day for products that 
have been familiar to us for years. Wrigley's Spearmint 
Gum, always enjoyed for its chewing satisfaction, is now 
proving with the fighting men overseas many benefits 
which will be useful to you in peacetime. One of the big 
factors in mass production is the alertness and efficiency 
of the man on the job. The chewing of Wrigley’s Spear- 
mint will help keep you alert and wide-awake during 
those work periods that, while seemingly dull and 
monotonous, call for watchfulness in order to get per- 
fection in the final assembly. 


other ferrous and non-ferrous metals. 


For HEATING to Straighten or Bend, etc. 
You can get complete information from Mid-States Equip- 
ment Co., 2429 Michigan Avenue, Chicago 16, Ilinois Y-165 
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HONEYWELL'S Amazing 
New Control System will 
Revolutionize Home Heating 


TEMPERATURE 


NOW you can end the discomfort of ordi- 
nary "on and off" heating systems. No 
longer need you swelter, then freeze ::. 
For Minneapolis-Honeywell engineers have 
perfected a marvelous new system of heat- 


_MODUFLOW THERMOSTAT / 
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AQUASTAT 


HERE'S HOW Woduflow WORKS 


Moduflow is a simple, but ingenious, arrangement of 
controls that operates on an entirely new principle. It 
can be used with any type heating plant, hot water, warm 
air or steam, and with any kind of fuel. The diagram 
illustrates a hot water system. The solid black lines 
show the simple changes required. The hot water or 
steam is tempered at the boiler by means of a “by pass” 
line and mixing valve, to just the degree required by out- 
side weather conditions. Heat is furnished continuously 
at the command of the modulating thermostat. Room 
temperatures vary only a fraction of a degree from high 
to low, and are uniform from floor to ceiling. 


Keep them Winning—Buy MORE Bonds! 
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CONTROLS 


Makers of the famous M-H Electronic Autopilot, used on AAF 4-engined bombers L 12 us d 
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ing controls. It is called MODUFLOW — 
heat modulated to just the right degree with 
a uniform, continuous flow. It is the exact 
opposite of the intermittent heat supply of 
conventional heating systems. 


WITHOUT 


Moduflou 


Heat is supplied 
intermittently, 
with periods of 
heat and no heat. 
Result — drafts, 
cold floors, hot 
ceilings, fuel 
wasted. 


WITH 


oett 


Heat is evenly 
distributed and 
continuously 
supplied at the 
desired tempera- 
ture, Result — 24- 
hour, year-round 
comfort with 
fuel economy. 


MODUFLOW IS NOW AVAILABLE for only a limited 
number of homes. Before you make plans to build or re- 
model, be sure to investigate Moduflow. Send for the 
illustrated Booklet: "Heating and Air Conditioning the 
Postwar Home." Just mail the coupon. ! 


“Pree! SEND FOR THIS BOOKLET 


[ — E = SS жы = = E шыш "1 
| Minneapolis-Honeywell Regulator Co. 
І 2912 Fourth Avenue South | 
{ Minneapolis 8, Minnesota | 
Please send my free copy of “Heating and 
B Е Air Conditioning the Postwar Home” I 
r^ 1 
1 Name П 
| 1 
Address تڪ‎ 
l | 
City | State | | 
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Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable heart 
of your fuel system. It has given you long, 
faithful service because of its inbuilt quality and 
scientific design. 


You can prolong that faithful service indefinitely, 
if you insist upon an AC when you replace your 
present pump with a new or rebuilt one. 
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Death Flies at 50 Feet 


(Continued from page 212) 


came in to a target right on the deck—20 


‘to 50 feet off the water—and stayed on the 


deck until the last possible second before 
pulling up to 200 feet to bomb. 

On some occasions, there was time for 
a second run before the enemy caught his 
breath. The Japs do not sleep by their guns, 
and, although they’d be firing on the second 
run, their guns would not yet be directly 
trained on the plane. Third runs were 
never made; by then the Japs were ready. 

Of course, the planes were sometimes 
hit by flak. Engines were hit and planes 
were holed, but they always came back— 
and with the crew safe. Even with no time 
to train guns on a low-flying plane, the 
enemy pumps a curtain of fire straight up, 
and, flying through such a hail of bullets 
and explosive projectiles in your big target, 
you are bound to be hit. Lt. Joseph H. Jobe, 
USNR, of Goldendale, Wash., came back 
750 miles from the Bonins to Saipan on 
three engines one night with his bow and 
belly turrets shot away and a fire in his. 
waist hatch from rupturing ammunition 
and exploding oxygen bottles, and landed 
safely in the rain on an unlighted field de- 
spite a blown tire. And Lt. Comdr. John F. 
Bundy, USN, of Sioux City, Iowa, brought 
his riddled plane from the Kazans safely 
back to Saipan after an engine was shot out 
at 50 feet altitude on a night-bombing run 
across Iwo Jima. But flak in such а sur- 
prise attack is never the terror it is for 
bombers at altitude when the enemy can 
detect their approach from afar and merely 
wait for the range to close. 

Antiaircraft fire from ships was more ac- 
curate and intense than that from shore 
bases, the Japs needing so desperately to 
preserve their ships and with them the thin 
line of supply to what remains of their far- 
flung empire. But the aggressiveness en- 
couraged in the squadron, and the pilots’ 
confidence in their own low-level tactics, led 
them in against the most overpowering 
naval antiaircraft fire. Commander Miller 
entered Truk lagoon nine times alone at 
night searching for shipping, sinking a de- 
stroyer and a 10,000-ton tanker on separate 
trips, and one night kicking a light cruiser 
around 90 degrees and laying it on its side, 
its keel exposed. Lieutenant Jobe blew the 
stern off a destroyer at Chichi Jima. Lt. 
Comdr. George L. Hicks, USNR, of Three 
Rivers, Calif., executive officer of the squad- 
ron, jumped an 11-ship convoy between 
Guam and Truk—away off the beaten path 


(Continued on page 218) 
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cw 37 9 © Outside, it’s bitter cold. The serv- 
EM т ice station phone never stops ringing. 

EM oz w. All over town, people are wailing, 
4 5 TE b^ T “My саг won't start!” 

gm „ы | 5 Ls Too bad. This trouble could have 
*—"been avoided . . . with Casite. 


» Casite Guarantees Summer Starting 

M in Winter Weather 

or Double-Your-Money-Back 

Сазе keeps oil from congealing . . . 

speeds oil flow. Result: a fast, sure 

start, even in coldest weather. 

b. ax à - "^  Casite cleans out motors, keeps 

me 79 3 71! С — them clean. And everyone knows a 
E y dim clean motor runs better and lasts 

longer. 

^ Casite is sold by service stations, 

sb. е "car dealers and garages everywhere, 

x а for only боё a rum Get Casite today 
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a > „НЕ CASITE CORPORATION 


HASTINGS, MICHIGAN 
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We guarantee that any motor capable of being 
started in a warm room will start in the coldest 
weather when Casite is added to the crankcase 

. . Add Casite according to instructions. If your 
car fails to start, you get double your money back 
by filling out guarantee certificate and mailing 
it to The Casite Corporation, Hastings, Michigan. 
Maximum refund is $1.30 per pint, which is twice 
the nationally advertised price of Casite. 


CLEANS OUT MOTORS 
KEEPS MOTORS CLEAN 
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| Death Flies at 50 Feet 
( Continued from page 216) 


—at night shortly before the Marinas inva- 
,Sion. There were three large merchant 
| Ships, seven gunboats, and a destroyer. Bor- 
| ing in at masthead height through a deadly 
| screen of protective AA fire, he blew up a 
|precious 7,000-ton merchant ship with his 


Every crack, every 
leak, every loose con- 
nection or part in your furnace, boil- 
er, tank, radiators, piping, wastes 
heat, uses up fuel. Seal up those 
leaks quickly, easily, as professional 
repair men do, with Smooth-On No. 
1 Iron Repair Cement—NOW. 


Smooth-On is easy to use as put- 
ty, gives lasting results. Requires 
no dismantling, no heat, no special 
experience. Makes tight repairs, for 
it expands slightly as it sets. Has 
been popular for home and shop re- 
pairs the past 49 years. Get Smooth- 
On at your neighborhood hardware 
store in 154-07. or 7-oz. containers 
or if necessary, from us. Inexpensive 
—does not deteriorate. 


E R E E HANDBOOK 


ON REPAIRS 


40 Pages of tested, short-cut instruc- 
tions for ingenious practical repairs 
around the home, car and shop. 170 
diagrams. Pocket size. Conveniently 
indexed. Mail the coupon. 


"----MAIL THIS TODAY- = = = 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Avenue, Jersey City 4, N. J. 


Yes—please mail me my Smooth-On Handbook. 
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| off Ponape. 


| the water and jinked toward home. 
|squadron plane was damaged by enemy 
| planes, but several Nips who came in too 


=: bombs and set the other two afire. Before 
heading for base he managed to damage 
| three of the gunboats and silence the AA 
fire on the destroyer. 
| the same area Lt. Thomas R. Wheaton, 


The next night in 


USNR, of Independence, Mo., took on a 
nine-ship convoy single-handed, sinking a 


| gunboat, crippling a second, and damaging 


a third. Lt. William B. Bridgeman, USNR, 
of Pasadena, Calif., nearly blew himself 
out of the air when he laid his bombs across 
the deck of a medium-sized merchant ship 
Instead of getting the usual 


"lift" from the bombs bursting behind, 


| Lieutenant Bridgeman's plane was violently 


catapaulted forward and nearly somer- 


| saulted. Flames towered high above the 
| plane. 


He had hit an ammunition ship. 

Enemy planes were not often willing to 
mix it up with the low-flying Liberators, 
although Japanese pilots varied greatly in 
degree of aggressiveness. Occasionally sev- 
eral Zekes and Tonys made concerted at- 
tacks, but the boys simply sat down on 
No 


close were knocked down or sent smoking 


| back to base. Lt. Comdr. William Janeshek, 


USN, of Port Washington, Wis., shot down 
a jap torpedo bomber, Kate, one afternoon 
ten miles off Truk in an encounter lasting 
a minute and a half. On two occasions 
pilots deliberately attacked enemy fighters. 
Lt. Oden E. Sheppard, USNR, of Bozeman, 
Mont, jumped a new twin-engine fighter 
and reconnaissance plane, Irving, and sent 
it limping home, and Lt. Harold E. Belew, 
USNR, of Fresno, Calif., boldly attacked a 
second one a few days later. 

Bombing Squadron 109 came back to the 
States in September for reorganization and 


rest, with the best record of destruction 
| against the enemy of any land-based Navy 


search unit in the Pacific. Soon they will 


head back for another tour of combat duty, 
and they will continue to do just what they 
did before—fly day and night and far in 
excess of their assigned missions hunting 


for the enemy. They will come in on him 


|singly at treetop and masthead height, 


where they can see what they hit and what 
happens to it. They like it low. 
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N A FAR-OFF U.S. Army Air Forces base, deep 
in the Pacific, a telegrapher rattles his key... 
"need P-61's number to X" ..." need six com- 

, plete fighter plane wing assemblies classifica- 
tion Y". .."need ——" 

A very short time later, a bell rings on a ma- 
chine in a building:at Wright Field, near Day- 
tón, Ohio. Softly clacking keys reproduce the 
appeal on a cablegram form. _ 

At once a vast and highly organized system 
is set in motion, The deadly P-61's — Black 
Widows —must go by ship. But no time is lost 
by the Air Technical Service Command. West- 
ward they go by sea, in knockdown form. 

Off go the wing assemblies by cargo plane. 
And soon, six fighter planes will roar back into 
combat against the Japs. 

That building near Dayton houses the head- 
quarters of the Air Technical Service Com- 
mand, which supplies and maintains all equip- 
ment of the Army Air Forces. 

Its Supply Division is the heart of the ATSC. 
Hundreds of thousands of different items are 
handled —from bombersito jungle kits. 
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ARMY AIR FORCES PHOTO 


The Maintenance Division keeps Army Air 


Forces airplanes in combat condition. All told, 


the ATSC may repair as many as 25,000 air- 
planes in a single month. 

The Personnel Division of ATSC supplies 
and trains the 300,000 civilian workers who 
make this command the largest industrial em- 
ployer in the world. 

The finest tribute to these men and women 
and the uniformed members of the ATSC is the 
proud record of our Army Air Forces in combat. 


WAR BONDS—TO HAVE AND TO HOLD! 


ATION 
30 Rockefeller Plaza * New York 20 


Developed and manufactured by the following di- 
visidns, Sperry precision instruments and controls 
serve the Armed Forces on land, at sea, and in the 
air... 
FORD INSTRUMENT CO., INC. 


SPERRY GYROSCOPE CO., INC. е VICKERS INC. 
Waterbury Tool Division, VICKERS INC, 
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| Galley on a small 
U.S. warship 
(OFFICIAL U.S. NAVY PHOTO) 
This all-aluminum electric шай kicben | 
has flexible metal doors which close 
eff tbe entire unit when not in use. 
| e ! | 
Everything Shipshape j 
7, Smart, compact and shipshape as the galley of а modern warship is the inviting, ` 
I i space-saving pre-fabricated kitchen unit for small dwellings, portrayed above. Defoe pre- 
рэ . i 1 i в . : 2 - и 
_ sents this design as опе of many that postwar America may expect from the pre-fabricated 
Ё ' E ax T | ! . =. * LÀ . = è 
housing industry. The goal of this industry will be to improve living standards and provide 
i widespread employment. Today, Defoe's only job is to build dependable fighting ships 
. for the Navy. But after Victory, the experience, skill and ability required by this exact- 
ing work will be devoted to building quality products for peacetime America. Our 
| postwar work will reflect the same heart and pride we put into our present crucial job. 
| DEFOE SHIPBUILDING COMPANY, BAY f CITY, MICHIGAN 
: UU UEM MR Four White Star Renewal Citations 
| ua 7) d. o Meri oo a 
BACK THE ATTACK | JA SACS | SHIPS ror VICTORY - 
: -BUY WAR BONDS \ ә wh / SERVANTS FOR PEACE 
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TAYLORCRAFT AVIATION CORPORATION - ALLIANCE, OHIO 


ODAY'S TAYLORCRAFT is easy to fly... 
any pilot knows that. But wait till you see the 
new 'Craft of tomorrow. э. 

We've set our sights on a plane that will be still 
easier to Йу... a faster, more luxurious ship with 
built-in stability . . . a plane that will give you more 
flying satisfaction every mile of the way. 

We don't promise a revolution, but we 4o 


-———m€— rum 


Tage PE DM 
PLA i ү тз 
чот. a 


.. Easy to Buy... 


promise a far finer plane than the fine ones we've 
built in the past. 

We do promise a ‘Craft that will be priced low 
enough to be easily within reach of the flying public 
‚.. 4 plane which costs less to buy and less to operate. 

Keep your eye ón Taylorcraft. "The ship with 
the built-in tailwind" will be-out in front when 
the boys come back. 


World's Largest Билла of Side-by-Side Airplanes 
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7 STRIP ACT 
with a file 


Y... industry has its "strip acts." The one illus- 
trated here helps to make airplane and other vital 
war-product parts strong and dependable. 

It is part of a plating operation which provides 
aluminum alloys with a “diamond-hard” finish 


impervious to rust and tremendously resistant : 


to surface wear. So tenacious is the anodizing 
solution that only a file can strip the residue 
from the racks which hold the parts while be- 
ing dipped. 

Stainless steel, chromium and other modern 
metals and alloys issue an unending challenge to 
shop tools. Nicholson manufacture and research 
are constantly meeting it where files are con- 
cerned. File steels, tooth structure, hardening— 
all have made such progress that Nicholson Files, 
in thousands of kinds, cuts and sizes, are recog- 
nized by mechanics throughout the world as the 
very highest in quality and modern design. 
"FILE FILOSOPHY"— an intensely in- 
teresting and informative handbook (48 pages) for 
production and purchasing heads, foremen, key 
mechanics, “‘hobbyists.” 


NICHOLSON FILE CO., 19 Acorn SL, Providence 1, R. I, U. S. A. 


(Also Canadian Plant, Port Hope, Ont.) 
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'| Cruised on the lowa 
(Continued from page 82) 


sister ships now in Service, and two others 
near completion. 

Next day we steamed seaward. At a safe 
distance from anything that might get hit, 
the 16-inchers opened up on the target— 
a vertical square affair on a raft, towed by 
a tugboat at the end of a generous 1,000- 
foot cable. Though I had no telescope pow- 
erful enough to observe results closely, I 
doubt very much if that target will ever be 
used again. | 

Antiaircraft guns seemed to bristle from 
every vantage point of the Iowa. They 
included 20-mm. (about 0.8-inch) Oerlikon 
guns for close range; 40-mm. (about 1.6 
inch) Bofors guns for medium range; and 
the dual-purpose  ffive-inchers, usable 
against both planes and surface craft. 

For targets, Navy men on the deck in- 
flated black balloons with buoyant gas from 
cylinders, and sent them  aloft—either 
singly or in clusters. To us, it seemed that 
each group of guns was being ordered to 
hold its fire until the balloons almost drifted 
out of its range. Then the barrels of the 
Oerlikons began chattering, the Bofors guns 
pounded, and the five-inchers opened up 
with cracks that rivaled even the big rifles. 
We laughed to find ourselves cheering on 
the gunners, and yelling approval as one 
balloon after another burst in the sky. 
Seeking official rating of the score, we 
were gravely informed that it was ‘“4.0”— 
which sounded precise enough until we 
learned that 4.0 is top grade for exam 
papers, and therefore Navy slang for any- 
thing excellent. 

We wanted to get into one of those big. 
turtle-domed 16-inch turrets and see what 
the inside looked like. A friendly gunnery 
officer took our part. One way, he ex- 
plained, led through the bowels of the ship. 
The nearer ápproach was to crawl on deck 
right under the rear overhang of the turret, 
and scramble up through a hatch. 

From the turret officer’s booth, a few 
steps forward took us to the guns them- 
selves, mounted in deép individual pits. 
For loading, the gun is aimed slightly up- 
ward. Then, as the crew showed us, sepa- 
rate dumb-waiters bring up a 2,400-pound 
shell and the standard powder charge. In 
turn these are rammed home by one of the 
most curious mechanisms imaginable—a 
power-operated coil of hinged metal blocks, 
forming a rigid shaft as it unwinds. 

In modern practice, a central control sta- 
tion high enough for good visibility serves 
as the nerve center for all turrets. In this 

(Continued on page 226) 
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ood merchandise 
and good dealers go hand in hand. 
It pays to buy products and services 
from the man who offers KNOWN 
brands of high quality. 
THE ELECTRIC STORAGE BATTERY COMPANY 


Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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What happens 
when a 
fur coat 
catches fire? 


It could be a mighty expensive fire 
—in a storage vault full of priceless 
furs. But when the vault is protected 
by a Kidde Extinguishing System — 
А as many аге — fire is detected in- 
stantly ... automatically smothered 
by carbon dioxide gas that kills the 


| blaze in seconds. Clean, dry gas 
leaves furs unharmed. 


Aw tite hh unma 


dioxide 
Restaurants t 
equipment. 


Jani ire _ Big 
Alligators don't fear Led : Wig 
U. $ amphibious fig ac d idi 
pav wallop against, i r sys- 
heavy built-in extinguishing ^i 
scat protect Crew and ve 
e 


Guses-under-pressure, harnessed by Walter 
Kidde & Company, are serving our fight- 
ing men in many ingenious ways. After 


the war they'll serve you. Look for them! 
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* Imagine going places in a horse-drawn load-carrying rollers around the raceway. 


` hack, when the tempo of the times demands More rollers, more capacity. More rollers, 
a modern taxi! longer life. More rollers, increased rigidity. 


The ever-increasing tempo of transporta- .The Tyson “‘All-Rolls” Bearing is hailed as 
tion, industry and agriculture demands a ^" the sturdiest and longest-lived bearing ever 
tapered roller bearing with greater capacity ^ built for heavy-duty service. 
and longer life. Tyson found the answer— 
developed a bearing with thirty percent more The big namen bearings today is... TYSON! 


TYSON BEARING CORPORATION • MASSILLON, OHIO Á a 


ANN n j il ~ E 
JLLS COUNT |. ч 
g- THE ROL | ; | 
COUNT THE ROLL T i 


TODAYS | HEAVY-DUTY BEARING 


k BUY MORE WAR BONDS x 
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VITAL LINK 


parker 


Be sure of the Circuit—the “‘vital link" 
between the source of fluid power and 
the device that applies it. 

The Circuit carries fluid power 
around corners and into tight places 
—wherever you want'it to go. It must 
be leakproof, vibration-proof, able 
to stand high pressures and resist 
corrosion. 

Engineering fluid power circuits is 
a Parker job. Years of experience have 

showed us how to 
design them, how to 
build the necessary 
valves and fittings 
and how to plan 
sure-working instal- 
lations. — 

Ask a Parker Fluid 
Power Engineer how 
you can use this mod- 
ern form af power 
on your machines of 
today or tomorrow. 
No obligation—just 
write to The Parker 
Appliance Company, 
17325 Euclid Ave., 
Cleveland 12, Ohio, 


THE PARKER COU- - 
PLING is the key to 
the vital link, engi- 
neered and designed 
by Parker—protect- 
ed agains? leakage 
and vibration, pre- | 
cision-made, quick 
fo install, quick to 
service. 
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system, called director firing, the gunnery ` 
officer presses a trigger in a pistol-like grip 
to fire a whole broadside at once. 

Near the base of each 16-incher, we no- 
ticed, the sailors had painted on such 
feminine names as “Магу” and “Agnes.” 
“Millie” apparently had fallen from favor, 
for her name was all but erased with a 


stroke of a paint brush. 


Members of the gun crew told us they 
never wore ear cotton, and that all they 
heard of a 16-inch gun’s blast within the 
heavy turret was a muffled thud. And, in 
fact, we found it perfectly possible to nap 
in our cabin during a major bombardment 
outside, after we had seen and heard enough 


on deck to satisfy us. 


Did you know that battleships have more 


periscopes than submarines? 


We found 


the heavily armored tower stations replete 
with them—a natural state of affairs, come 
to think of it, when the only other way of 
looking outside is through narrow eye slits 
in the thick walls. Scales on the periscope 
mountings, in addition, give the exact bear- 
ing of objects picked up by the rotating 


instruments. 


In the navigating station, we saw how 
the great ship keeps on her course. Sur- 
rounded by compasses and other indicating 
dials, the helmsman grasps no large-spoked 
steering wheel such as an old seafarer’s 
imagination might conjure up. Instead, he 
merely turns a solid disk less than two feet 


in diameter. 


Powerful steering engines, 


magnifying the power of his hands in- 
numerable times, swing the twin rudders 
that guide the ship. The reason for using 
two rudders, by the way, is simply that 
a single one of sufficient area to steer the 
enormous vessel would be too large.' 

I had wondered whether Navy men pre- 
served the old “no-whistling” tradition on 
shipboard. They do. There was no super- 
stition about it, several of them explained 
to me, but simply the danger of confusing 
a sailor’s careless whistle with the shrill 


note of the bo'sun's pipe. 


њ 


This is the attention-calling signal that 
precedes important announcements over the 
Iowa’s public-address system—issuing or- 
ders such as “prepare to darken ship," pag- 
ing officers, transmitting customary bugle 


.ealls, and announcing news of general in- 
=terest. To me its most exciting summons, 


often repeated during training exercises, 
was: 'General quarters—man your battle 
stations!" It was a command to be heard 
in real earnest during more recent days.— 


ALDEN P. ARMAGNAC. 
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Atlas No. 63 drill press, in Triex 
plant, used with No. W68 Universal 
Vise in a vertical milling operation, 
Thousands of pieces have been made 
with this jig. 


SEND FOR LATEST 
ATLAS CATALOGS 


Although all Atlas production 
is on high priority and will be 


until war meeds are filled, it is 
not too early to start making 
your postwar equipment plans. 
Send for latest catalogs, Tell 
us which tools — lathes, drill 
presses, milling machines, shap- 
ers — interest you most. 
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Starting five years ago with three machines and lots of ambition, 
Mr. A. L. Moss and his unusual cohorts of The Triex Machine 
Tool Company of New York City have made an amazing precision 
production record. They turn out gauges within 1/10 of .001. 
Work in quantities ftom two pieces to 60,000, all within extremely 
fine tolerances—on over 30 Atlas lathes, drill presses, milling 
machines, and shapers. | 

There are few machinists in the shop. Most of the men come 
from the professions — musicians, artists, accountants, teachers — 
men who a few years ago didn't know the difference between 
a lathe and a micrometer but today work to a tolerance of half 
a thousandth. 

The success story of Тгіех — typical of hundreds founded on 
Atlas equipment — is a hopeful sign to men of vision and ability 
who plan to build businesses of their own after the war. If you 
have such ambitions, you can build soundly on a foundation 
of modern Atlas tools. 


ATLAS PRESS COMPANY 


155 N. PITCHER ST., KALAMAZOO 13D, MICHIGAN 
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E. F. HOFFMAN 
Vice-President 


A. G. HOFFMAN 
President 
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MIDWEST RADIO CORPORATION 
BEGINS ITS 


Stuer Auniversarg Year 


This year of 1945 marks the 25th Anniversary of the Midwest Radio Corpora- 
tion. It has been a quarter-century of pioneering, of progress, of achievement, 
of leadership in the field of radio. Very few radio manufacturers can match 
the unbroken record of continuous manufacture and of faithful adherence to 
high quality standards which MIDWEST RADIO has established and main- 
məd for the past twenty-five years. . | 


Since its establishment in 1920, Midwest Radio Corporation has figured 
prominently in the pioneering of many outstanding radio developments. 
Among them: Single dial, 3-gang condenser battery sets . . . all electric radios 
. .. superheterodyne . . . screen grid . . . amplified and- resonant AVC... 
dual speakers . . . 2400 meters band . . . shielded switching . . . noise-reduc- 
ing antenna system . . . push button tuning . .. ceramic porcelain insulation 
.. . reinforced capacitors . . . pre-balanced coil assembly . . . accousti-sonic 
louvres . . . 9-Band dial... and others too many to mention. 


Today—although still engaged exclusively in the production of electronic 
and radio instruments for our Armed Forces—Midwest is planning new and 
finer radios for the post-war period. And when the new MIDWEST RADIOS 
are again available you may be sure that you can once again save up to 50% 
by buying on the famous MIDWEST factory-to-you plan. 


DEPT. 59K... ESTABLISHED 1920 . . . CINCINNATI 2, OHIO 
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SPEED NUT 


| for 


© Another exclusive SPEED NUT design 
to simplify and speed up blind loca- 
tion assembly. The ''J'' nut is attached 


by hand and holds itself in place, thus © 


eliminating the necessity of welding, 
riveting, or staking ordinary fasteners. 
These spring steel SPEED NUTS are 
pressed over holes along edge of 
panels or flanges. An extrusion in 
lower leg of ''J'" nut snaps into hole 
to retain nut in perfect register. By in- 
creasing diameter of 

QU Е ГА апу degree 
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THE BASIC PRINCIPLE 
of Spring-Tension Lock is 
Embodied in all Speed Nut Designs 


FASTEST 


BLIND LOCATION ASSEMBLY 


t TINNERMAN PRODUCTS, 
A , 2022 Fulton Road · 


+ In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds  Aerocessories, Ltd., London 


of ''float" may be obtained, to com- 
pensate for misalignment. 

The sturdy arched prongs of the "J" 
nut possess surprising holding power. 
They eliminate vibration loosening by 
absorbing vibration, yet are sufficient- 
ly resilient to prevent damage to 
enamel, plastic or glass. 

“J” type SPEED NUTS will improve 
your postwar products, speed up as- 
sembly, and reduce costs. Send in 
your assembly details today and we'll 
gladly rush samples. 


INC. 


Cleveland 13, Ohio 


I N 


PATENTED 


FASTENING S&S 


ONE OF A SERIES: PORTRAYING THE "SPEED NUT FAMILY OF FASTENINGS” 


Positioning "*'J'* nu} 
over hole in flange. 


As nut is pressed on, extrusion 
on lower leg snaps into hole. 


With second panel in place, 
screw is driven. Access fo. 
opposite side unnecessary. 


* Trade Mark Reg. U. 5. Pat. Off. 


STANLEY 
HAND 


PLANING 


To cut a long, straight edge or surface, push the 
plane with the grain — in the uphill direction of the 
fibres. Keep the plane straight by pressing down on 
the knob at beginning of stroke and on handle at 
end of stroke. 

It is easier to plane a long straight edge with a 
long plane than a short one. A long plane bridges 
the low parts and does not cut them till the high 
spots are removed. 


DOZENS OF PROVED METHODS ARE COVERED 
IN THE STANLEY TOOL GUIDE 


More than 200 illustrations, with practical in- 
structions covering the use of boring tools, dowel- 
ing jig, spoke shaves, scrapers, planes, marking 
gauge, and other commonly-used hand tools are in- 
cluded in this one book. Send for your copy today, 
25c postpaid. 
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STANLEY TOOLS 
215 Elm St., New Britain, Conn. 


` Enclosed find 25c. Please send me the Stanley Tool 
Guide, postpaid. 
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You Can See Blast 
(Continued from page 95) 


from the preceding spark, the displacement 
being visible through an eyepiece. 

To deal with acoustic conditions in the . 
design of a building, a model may be made 
of the hall or room in question, often in 
plaster, and a photographic plate placed at 
one side. Opposite are the necessary spark- . 
ing points and lenses. By recording the 
amount of light displacement, it is not diffi- 
cult to calculate the results which may be 
expected in the actual building. 

Human ears respond readily to a rela- 
tively narrow band of frequencies (approxi- 
mately 20 to 7,000 per second). Yet the 
average ear often can hear а telephone 
diaphragm move less than one millionth of 
one millionth of an inch. Sensitivity cannot 
be reduced and we cannot become accus- 
tomed to noise. All we can do is to train 
our minds to disregard it. When some 
workers, such as those employed in boiler 
shops, speak of hearing better in noise, it 


| usually means that their ears are so dam- 


aged that they need some external stimulus. 
Sound can be reflected, it can be appar- 


| ently “bent,” and it heats the air through 


which it passes. Both the'reflection and 
heating effects have been used for gun rang- 


| ing. A sound mirror is very useful in mak- 


ing motion pictures, for it enables the 
voices to be collected. Similar reflectors are 
used to test for echo spots on walls or roof- 
ing by "firing" noise in various directions 


апа locating the point where the echo oc- 


curs with a beam of light along the axis of 
the mirror. 

The so-called refraction of sound often 
can be observed by listening carefully to a 
moving source such as a motorcycle. On a 
hot day, and if the road is smooth, the 
in volume as the motor- 
cycle approaches the observer. The noise 
dies away as the exhaust recedes, and then 
will suddenly appear to become louder for a 
few moments. This is due to the reflection 
of sound downward toward the observer by 


| the layers of hot air rising from the ground. 


This phenomenon represents a species of op- 
posite effect from that of seeing blast. 

The speed of sound, 1,100 feet per second 
in air, is far higher through solids. Gunfire 


| often can be heard twice, first by earth and 


then by air. 

Let us hope that, with our knowledge of 
sound, we may soon learn that the oppor- 
tunity for seeing blast is something which 


| should be confined to more useful explosions 
| than those under which so-called civilization 


now suffers. 
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AIRCRAFT ENGINEERING CORPORATION, Bethpage, L. l., №. Y. 
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Send ron FREE 
BOOKS 


Parents—send for “Music, 
The Emotional Outlet for 
Youth.” 


Teen-agers—send for "Fun 
and Popularity Through 
Music." See your local Conn 
dealer, of write direct to 


С. G. Conn, Ltd., Dept. 132 


Elkhart, Indiana. 


(mee a 


APRES eie 


"Swing out” on your favorite 
instrument. Play solo with the band 
of your choice... right in your own home! 
Special records ate available which provide back- 
ground music and leave the solo part open for you. Or you 
can play with regular records or by the radio with any band 
on the air. Enjoy the thrill of making music yourself! It's easy — 
and it’s a lot more fun than just listening. Anyone who can 
whistle a tune can play a wind instrument, as there’s only one 
line of notes to follow! Plan now to make music your hobby. 
For easier playing, better tone, insist on a genuine Conn in- 
strument when you buy—they’re "Choice of the Artists.” 


E 


STRUMENTS 


RLD'S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 
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"You learn 

a lot 
about outboards 
... in 35 years" 


Canny old-timers know it's a fact. Owning - 
motors, being shipnmates with them, keenly 
comparing all types and makes . . . a fellow 
sure learns a lot about outboards in 35 years! 


It's equally true of a manufacturer — with 
knowledge multiplied by engineering, build- 
ing and testing hundreds of thousands of 
motots through this span of years, The result 
is know-bow .. . a matchless “all-star feature" 
that reflects in every phase. of operation . . . 
constantly rewarding the owner with extra 
dividends of fine performance . . . without 
a nickel of added cost! 


The great Storm Boat Motors that serve on 
every fighting front are the product of 35 
years of Evinrude know-how. When peace- 
time motors can again be built, this same 
know-bow will be a priceless part of every 
motor that carries the Evinrude name, 


EVINRUDE MOTORS, Milwaukee 9, Wis. 


 EVINRUDE 


OUTBOARD MOTORS 


EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY...BUY MORE BONDS ^ 


€ 
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Workers arrive at the oil fields, on time —oll and 
gasoline are trucked to their destinations, on fime 
= опе important reason being that many oil men, 
like other spark plug users, have learned to have 
their spark plugs cleaned and regapped regularly. 
And when new spark plugs are necessary, a very 
high percentage of these “motor wise" peopíe 


. insist upon AC's, for utmost reliability. For your 


essential driving, have your plugs cleaned and 
adjusted every 3,000 miles, and install new AC's 
= of the right Heat Range for today’s deiving - = 
when your old plugs are worn out. 


| radio address: 


Jap Airpower 
(Continued from page 73) 


Col. Kingoro Hashimoto, fiery head of the 
central headquarters of the Imperial Rule 
Assistance Association, the totalitarian 
party, outlined the pattern of attack in a 
“By carrying out a suicidal 
crash against our objective, shall we not 
sink a battleship with a single plane, and 
shall we not force down a plane carrying 
ten men with a single plane?” 

Radio Tokyo reports the use by the Jap- 


. ° | anese air force of а new suicide plane— 


“a V-1 with a pilot.” With its weakness for 
embroidering, Tokyo’ said the planes were 


| in the hands of a “special attack corps," 
| composed of youths of 18 to 20 who were 


supplied with only enough fuel to reach 
their targets. 

The Japs aren't whistling in the dark. 
They know that they equal us in many re- 
spects, and excel us in some. 

The Zeke. 52 and the U.S. Navy Hellcat 
are equal in range—about 1,500 miles—but 
the Zeke remains more maneuverable, if less 


= E | speedy. Jap medium bombers are not to be 


CLEAN SPARK 
PLUGS SAVE UP 
TO ONE GALLON 
OF GAS IN TEN 


DON’T LET UP NOW e\\ KEEP BUYING WAR BONDS 
LET’S FINISH THE JOB 
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sniffed at. The Betty can fly 3,200 miles 
without refueling. Emily, four-engine fly- 
ing boat, has a top speed of almost 100 
miles greater than our Consolidated Coro- 
nado, despite the fact that it weighs more 
and has a nine-foot-greater wing span. 

The Jil torpedo bomber has a speed of 
310 miles an hour, as against our Avenger's 
250 plus. Frank I, a fighter, can do more 
than 400 miles an hour and has a range of 
1,700 miles. Jack II, another fighter, is 
rated at about 400 m.p.h. and has a range 
of about 1,100 miles. Frances, medium 
bomber, has a top speed of about 350 miles 
an hour and a maximum range of 2,800 
miles. 

The Dinah II, army reconnaissance and 
light bomber manufactured by Mitsubishi, 
has a modern two-speed engine supercharg- 
er, can fly at a top speed of 360 miles an 
hour, and has a range of about 1,700 miles. 

The Japs’ flush riveting, designed to 
create cleaner wing surfaces, compares 
favorably with ours. The skin on the first 
Zekes was found to be better than anything 
we had produced up to that time. It enabled 
the enemy to use lighter supporting struc- 
tures in the fuselage and wings. 

Japanese aircraft designs are suited to 


| quantity production. Tail sections are built 


in separate plants and joined to the fuselage 
at final-assembly stations. The quality of 
their aircraft instruments is good. In some, 
it is superlative. 


(Continued on page 238) 
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Quality counts, in giving you the 
satisfaction you expect from 
the power fools you buy 
There are lots of reasons why you 
have more homecraft happiness, 
when you're a Delta Homecraft 
Power Tool owner: 

The Delta Power Tools you 
work with are accurate. And ac- 
curacy means you turn out parts 
that fit together according to plan, 


to form good-looking work you're - 


proud of! ! 
They're dependable, too. And 
dependability means the long, 


· trouble-free, economical perform- 


ance you have every right to ex- 
pect! 

They're safe. And safety means 
you feel free in letting other mem- 
bers of your family join in the fun! 

They're Quality Tools! 
Delta Homecraft Power Tools give 
you this all-around satisfaction, 
because of "hidden" values in con- 
struction — called quality. 

Youcan’t always see quality with 


-your eyes, yet quality determines 


whether or not you get your 
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money’s worth! 

Quality is an important reason 
why Delta has become the world’s 
largest manufacturer of power 
tools for home use. 

“Good enough” construction 


‘isn’t good enough for Delta 


Homecraft Power Tools—it's got 
to be the best for the price! 


Industrial-type Construction! 
Examples of the quality advantages you 
et in various Delta Homecraft Power 
Tools are: 
(1) Double-sealed ball bearings you 
don't have to worry about oiling, 


because they are lubricated for life; | 
at 


(2) Precision-bored bearing seats 
assure accurate alignment of parts; 


ER New 
F Гее Delta Book! 
“Happiness Is In Your 
Hands'' shows you how 
to get started in home- 
craft. Beautifully il- 
lustrated in full colors. 
Contains a reprint of 
а Reader's Digest ar- 
ticle telling how man- 
ual hobbies aid men- 
tal health. For your 


free copy, fill in the 
coupon and mail today! Name-----~-------- аа аа ieee = 
ань ККИ СЫЕРЫ RO S, а ОЛЕН стр es 
[it d ——————s — ri) — — 


Buy War Savings Bonds and Stamps regularly. 


DELTA 


MILWAUKEE | 
HOMECRAFT 
Power Tools 


..by enjoying the accuracy, 
dependability and safety of . 


Delta Homecraft Power Tools 


Tear out and mail today! 


THE DELTA MANUFACTURING CO. 
682A E, Vienna Avenue, Milwaukee I, Wisconsin. 


Please send me my free copy of ''Happiness Is 
In Your Hands" picturing the ideal creative 
hobby and showing how to get started in it. 


(3) Bearings that are preloaded — an 
extra manufacturing operation that 
insures longer bearing life; : 

(4) Precision-ground shafts, to assure 
true, accurate performance; i 

(5) Dynamically- balanced peos to 
cut down annoying vibration of 
your power tools. 


Compare Before You Buy! 


The cate you take now before you buy 
power tools — to make sure you get 
real quality for your money — can mean 
a lot to your homecraft happiness after. 

Right now, War Bonds are the sound- 
est investment for you. When peace 
comes, reinvest your accumulated say- 
ings wisely in Delta Homecraft Power 
Tools —for a full measure of the fun 
and healthful recreation that homecraft 
offers you. | 
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gives you plans, illusimtions and 
instructions on how to make over 


1100 BUILD-YOUR-OWN ITEMS 


WELDING WORTH $12.35 · 
GENERATORS EL lf plans bought individually 
TRANSFORMER 


WELDERS i \ ла 7 77 a 


Ө ruines LOTS OF ENJOYMENT IN THESE PROJECTS 


Making practical things that work and save money is 
always fascinating, especially when you can do it in spare 
time and with spare equipment you may have in your own 
n garage or workshop. If you need a welder, you can make 
ARMATURE that, too. In fact, the fifty basic plans in the LeJay 
| Manual contain instructions that will enable you to make 
3 WINDING 100 or more individual items, Think of the extra money 
М you can earn making and repairing things for other 
people. 


Qr EASY TOFOLLOW LEARN HOW TO BUILD 
These plans were made for 200 Amp. Generator Welders 


— سس‎ —M' ——Y с. тїт от s 


YOU and others like you, who ‚ : | 
WIND PLANTS ELECTRIC LIGHT. are not in any sense electrical Workshop Spot Welder 
Ў | xperts or mechanics. They Large Transformer Welders 
l SCOOTER | GENERATORS сте à 
ian are simple, yet efficlent, and Gunsmith's Carbon Welder 
7 do к! need а int of erpai Electric Fencers 
ools to carr em ou ou- | pint 
sands of amateurs аге having Armature Rewinding 
ша т т aon bait with the Bench Grinders 
me У, ven oc omen ae 6, 12, 32 and 110-Volt Motors 
emi 0 eillustrations | Г 
shown are only а we T Light Plant 
РЕ fewofthemany sect ectroecutors 
ELECTRIC TRACTOR things you сап Electric Bicycle Pusher 
FENCERS LIGHTS 1239 make. and Many Other Things. 


KILLERS | 
| © sent c.o.p. ir You PREFER 


| _! If you will fill in and mail the attached 
i-r | : coupon, we will send you the LeJay Man- 
TE | | ual C.O.D. on three day's trial, guaran- 
teeing to return your $1.50 if you return 
the manual. If you want to save 
C.O.D. fees, however, you can do 
so by sending cash in the first in- 


— — -— -——— — ص‎ —— — —— m 


EF stance, The same three-day return privi- 
| LEJAY MANUFACTURING CO., lege applies if you don't care to keep the 
| 23 LeJay Building, Minneapolis 8, Minn. manual, In Canada, send $1.75. 
Gentlemen: Please send me C.O.D. your big 1945 
| LeJay Manual, on the understanding that if, after 
j 3 days trial, I should return the manusi, ym guara | 3 | 
tee to return the $1.50 purchase price... 7 к Д | | 
| (Canada, $1.75) | | 
| I enclose $1.50 a the above manual, same guarantee | > 
| NANI aS AEE HR GR | e 
LI ADDHEBR а оаа УЛТ УУ Ra E 23 LEJAY BUILDING, 
Û err. STATE. eene M INNEAPOLIS, MINNESOTA 
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FREE то MEN AND BOYS 
WHO ARE PLANNING 
TO BUILD A POST-WAR 
MODEL RAILROAD 


TELLS YOU HOW TO GET STARTED NOW 
— $0 YOUR LAYOUT WILL BE READY 
WHEN THE WAR IS OVER 


as 
M smi 


HERE are no Lionel Electric Trains for sale 
Ё this year because all Lionel machinery 
and manpower are devoted exclusively to 
war work. BUT, that doesn't mean you 
have to wait until the war is over before 
beginning your post-war model railroad 
plans. There is in fact a great deal of 
preliminary work to do—and this is the 
best of all times to do it. 

To help you get started today on your 
post-war model railroad, Lionel has pro- 
duced a 40-page, highly illustrated 
Railroad Planning Book. With pictures, 
diagrams and complete instructions, it 
tells you how to design a track layout 
system that will embody real railroad- 

ing practices—with main line, sidings, 

engine terminals, car storage tracks 
and classification yards. The Planning 

Book tells you how to start with a 

simple circle of track and build it step 

by step into a fascinating system. 


HOW TO GET YOUR COPY 


You may obtain a copy of the Lionel 


40 PAGES OF DIAGRAMS, PICTURES, Railroad ‘Planning Book FREE simply 
PLANS AND CONSTRUCTION DETAILS by filling in the coupon below and 

| mailing it promptly. Do it now and 
get started on your model railroad 
THIS year. 


The Victory Fleet Flag and Maritime 
"M' Pennant have been awarded 
to Lionel three times for "outstand- 
ing production achievement,’ 


The Lionel Corporation, Dept. 18 F R E E 
15 East 26th Street, New York 10, N. Y. | i 


| { Please send me a free copy of the new Lionel Railroad i 
| | E Planning Book. 
| І RAME ear —— — € ENE AEEA [ 


ADDRESS аша ! 


| | | i CITY No... STATE 
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" Jap Airpower 
M | $ T E R, T H A T $ E (Continued from page 234) 


A C Р А F T $ M A N і $ While the Japanese copied freely from us 

in the development of hydraulically oper- 

| ated “variable-pitch propellers, they have 

supplemented them with electric propellers 
borrowed from the French and improved. 

Japanese aeronautical research is good. 
It probably is a fair statement to say that 
it is not as good as ours. Their inability 
to produce a good self-sealing fuel tank is 
proof of it. They enclose their tanks with 
layers of rubber, and in some cases with , 
layers of kapok, but a solid burst will still 
make sieves of them. 

Jap aircraft manufacture, of Jate has 
emphasized the production of high-perform- 
ance interceptor fighters. The enemy knows 
what is coming. The vulnerability of their 
cities to incendiaries has been established. 
Nagasaki burned quite satisfactorily when 
incendiary clusters fell on it from the 
Ig, Жж m QU I capacious bellies of our Superfortresses. 
„ | Anca ue Fires set in Tokyo rage for hours after 


When a good craftsman uses | the B-29's turn for home. The Jap home- 
| defense command is moving millions of 


i a quality tool — the work- | residents from 11 big population centers in 

| ! . б... anticipation of the expansion of the Ameri- 
manship shows it. can air assaults. 

We know only one trade — how On the evening of the day of Pearl Har- 


Е | bor, а too-glib American radio commentator 
to make tools — good tools. We see | asked: “What are the Japs trying to do, 

2i m | commit national suicide ?" 
, toit that you get the best. : He was four or five years too early, but 
Building tools for craftsmen | he was right. Barring extraordinary po- 


| i Ee d . litical developments, Japan will die fighting. 
- has been Millers Falls’ job since 


— 


1868 Articles in forthcoming issues will de- 
" scribe Japanese seapower, tanks, and guns. 


Be sure of quality. 


Choose Millers Falls : New Home and Workshop Index 


YOUR index finger will itch with an- 
ticipation for a copy of our new Home 
and Workshop Index! All articles that 
have appeared from January, 1944, 
to and including December, 1944, on 
craftwork, woodworking, home build-. 
ing, house repairs, model making, new 
shop ideas, radios, and automobiles are 
listed alphabetically and cross-indexed 
for quick reference. To obtain your 
copy, send a dime to Popular Science 
Home and Workshop Index, 353 Fourth 
Avenue, New York 10, N. Y., enclosing 
a self-addressed, stamped legal-size 
envelope (No. 10). A limited number 
of 1941, 1942, and 1943 indexes are 

still available. Send 10 cents for each 
copy that you wish, and be sure to 
specify which year. 


= 


3 
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"Д FLASHLIGHT BATTERIES 


After Victory 


They stay fresh—that's why every 
week for the past 2 years mil- 
lions of these sealed-in-steel 
Leakproof batteries have gone to 
our fighting men. Leakproofs are 


no! now available to civilians. 


RAY-0-VAC COMPANY 


MADISON 4, WIS. — cxx 
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A New Blade Makes 
А а New Knife 


X-ACTO... KNIFE OF A THOUSAND USES |- 


X-ACTO knives are always sharp... for at the | | 1, Е 6 j {7 х 1 
first sign of dullness, you instantly re-blade to re- - м „нме ^ ww 
sharpen! That is why, in all cutting work and in 


all arts and crafts, when- U T { L | Т Y T | А p 
ever it is important to | | «088. 
deluxe all metal X-ACTO'S prove best by : 


have a knife with a keen, BETWE E N T | 
knife chest. The fin- test. They are always = | п | 


New! No. 83 X-ACTO precision cutting edge, 
estin knife sets com- | | 
plete with 3 solid factory-fresh +. always | à П d th e P ( | [) 


айн” 
КЫ 


aluminum handles sharp! 

cni 12 оен | one pew xn a 

able blades, in meta nite Chest wi . L | | 
hanay «осина B. owe Vou OA. ошо с New pliable plastic stops 


chest. Price $5.00 
complete. Other 
knives and sets from 


Skill in cutting you've | heat leaks—saves fuel. 
never known before. | 


Get this new X-ACTO | Weatherstrips windows, 


SOc to $3.50. 22: | | 
opea tie ae | doors, baseboards, case- 
of working with | ments. Keeps out dust 
RE-BLADE TO knives that have 


better, sharper, and dirt. Plugs cracks 
surgically keen | around  drainboards, 
blades . . . with | | 

knives of а thou- | bathtubs, etc. 

icc t Use inside or outside. Can be painted. 


EASY TO APPLY 


RE-SHARPEN 


Unrolls like ribbon. Just press into place and it 
stays put. Does not crack, chip or shrink. A roll 
covers about 80 feet, enough for 5 windows. 

At your Dealer's . . . . $1.25 
Dies Mandoak ! Higher West of Rockies and Canada 


"Ном to Build Solid | | 
Scale Model Warplanes'' Circular Free 


je J. W. MORTELL CO. 
534 Burch St. . Kankakee, 111. 


| SAVE TIRES and GAS 


% Don't drive extra miles backtracking ` 
when you can know the right direction 
with a HULL STREAMLINE AUTO COM- 


| PASS. Hull's pre-war excellence is more 
| outstanding than ever. Limited supply 

available at your dealer's, Circular on re- 
| quest. Price $3.50. 


HULL MFG. CO., P. 0. Box 246-E1, Warren, Ohio 


Radio Cabinets—Speaker Baffles—Blanks 


Largeselection for MANUFACTURERS, DEAL- 
ERS, SERVICE MEN & EXPERIMENTERS. 
Beautiful all wood cabinets. WRITE For FREE 


catalog & prices to Dept, 701. 
Vaughan Cabinet Co., 3810 Clark, Chicago 13, IIl. 


CHAL and Peggy Pal’ | 
“pu-aLL’ WW GARDEN TRACTORS 
ө 1 to 9 Н.Р. Circulars on request. War ] 


| limits production—We supply repairs for all 
| SHAW Tractors sold in our 41 years in 


NEG 


"m TT ۰ Н business. 3 
© On sale at Hobby and Model Dealers, Hordwore and Dept, —  — z | 
X-ACTO CRESCENT PRODUCTS CO. — — pe BUILD YOUR OWN RIDING 


| or larger air-cooled engine; or walking 
type Garden Tractor 15 to 3 Н.Р. or 
|| 


convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 


SHAW MFG. CO., 5701 FRONT ST. 
Galesburg, Kansas 
668PS North 4th St., Columbus, Ohio 


dd 440 Fourth Ave., New York 16, N. Y. duce TRACTOR—“WAR HORSE” 


v qe V. Г J E : using old auto parts, powered by 2 H.P. 


PF ^ / 
EVERKEEN ø DE 
| te, uF J 
| / 
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SHELDON builds a complete line of better 

10", 11" and 12" precision lathes of which 

the SHELDON "''S-56", illustrated above, 15 

typical. This SHELDON Precision Lathe has 

every advanced feature, including: extra col- 

let capacity, full quick-change gear box, a 

fully double-walled apron with spline driven 

; pr cross feed. a more rigid “T’’-strutted 
ed with both '"V'-ways апа "Flat"-ways 

which have been both precision ground and 
hand scraped to the closest limits of lateral 
and parallel alignment. It comes on a rigid 
steel bench which has 5 commodious 
drawers for tool holders, collets, etc. and 
"V".belt, underneath 


houses the 4-speed, 
motor drive. 


Built in great numbers for the Army, the 
Navy and the Marine Corps, this special 
lathe can now be offered as the finest lathe in 


the moderate priced field. 


SHELDON MACHINE CO., Inc. 


4268 N. Knox Ave., CHICAGO 41, U.S.A. 


"Wu = 
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Sheldon Machine En i Inc. 
Chicago 41, U.S.A. 


Gentlemen: 


Г] For grecs delivery, | wish to place a tentative order for, 


a Sheldon Lathe; this order to be confirmed by me after | have 
selected the model and size lathe | desire and after | have been 
advised as to price and delivery date. 


O Enclosed please find 50c for which please send the new edition 
of "Care and Operation of a Lathe” (now on the press). 


LJ Send latest catalog sheet on lathes 
For : 

Signed 
Address 


City SAE E 
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DE-SLUDGING MOTORS 


CRANKCASES ме 
LUBRICATING SY STE j | 
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FILIAL 


EN who really know internal com- 
M bustion engines—gasoline and die- 
sel... men responsible for their efficiency, 
long-life and economical operation... 
never relax their fight against sludge, 
gum, acid and corrosion. 

LOOSITE and 51100 are twin enemies of 
engine troubles. LOOSITE swiftly, safely 
and economically cleans the entire lubri- 
cating system thoroughly. Once clean— 
SILOO, added to fresh crankcase oil, pre- 
vents formation of dangerous petroleum 
residues between oil changes. Thus mo- 
tors run "sweeter". . . oil reaches every 
moving part... rings stay free... maxi- 
mum power is assured. 

Enlist LOOSITE and SILOO on your side 
to prolong engine life, prevent layups 
and costly repairs. Your garage, service 
station and auto dealer stock them. 


Petroleum Solvents Corp. 
General Offices: 331 Madison Ave., New York 17, М.Ү. 


P. $. If you beat with oil — write for informatidp 
on our Fuel Oil Tank Solvent, 
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@ Surface stains or small nicks and scratches on furniture 
aren't quite so serious as they may appear to be. Shinola 
Waxes do a swell cover up job. Whether the piece of furni- 
lure is old or new—cherry, maple, or pine—there's a 
Shinola Wax to match wood of any age or color. These 
colored waxes are particularly helpful in restoring a rich, 
mellow finish to older pieces. 

These same Shinola shoe-polishing waxes are swell for 
preserving linoleum . . . for finishing airplane and ship 
models, too. Ask for them by пате . . . SHINOLA. 


Wartime places heavy demands upon "i 
our supplies, so if your dealer is tempo- 
rarily out of stock, please be potient. 


SHINOLA-IO¢ * 


IN ALL COLORS CE 
NEUTRAL • TAN * BROWN * OX-BLOOD • 


BLACK 


| FREE! Latest, most 
ا"‎ COMPLETE RADIO · 


бөй) PARTS CATALOG 


Е a 
|, 
mdi 3 
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EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


New R-F Resonance and 
Easy to use! For fast ac- 
curate determination of 
resonance factors and coil 
winding data. No. 37-955. 
Postpaid, only 25c. 


RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10c 
Dictionary of Radio Terms No. 37-751. . 10c 
Radio Circuit Handbook No. 37-753.. 

è Radio Builders’ Handbook No. 37-750.. 
Simplified Radio Servicing No. 37-755. . 10c 
Radio Data Handbook No. 37-754. . 
All Six Books No. 37-799..75c 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-A-5, Chicago 7 
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‘SENSATIONAL WAR BARGAINS 


in LENSES 


a PRISMS 


All Lenses New, Finely Ground and Polished, 
Edges Very Slightly Chipped. 


YOU CAN EASILY MAKE 


Telescopes Magnifiers 


Photographic Gadgets 


and HUNDREDS OF EXPERIMENTS with these Low Cost LENSES 
Come Neatly Packed and Marked—A Salvage Bargain! 


Z ES | 6, 3/4 | 


x UM ad | 
WEIGHT APROX. 34 LB. 


SPECIALS IN LENS SETS 


Big 10 Page Project and Idea Booklet with all sets 
—describes successful developments—points the 
way to new experiments. 


Set No. 301-N "Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. F'or making your own powerful tele- 
scopes, low power microscope, strong magnifiers, 
drawing projector, photo cells, telephoto lens, 
dummy focusing camera, Kodachrome viewer, 
stereoscopic viewer, ground glass and enlarging 
focusing aids. For experimental optics, portraits 
of babies and small pets, copying, ultra close-up 
shots, and many, many other uses. 


Set. No. 305-N “The Gadgeteer's Delight" 35 Lenses for 
$5.00 Postpaid. Contains all the lenses in the above 
set plus twenty more expensive lenses increasin 
your fleld of experiment and gadget making. A 
our lenses are neatly packed and marked. 


Set No. 310-N "The Experimenter's Dream" 60 Lenses 
and New Complete 50 Page Booklet—$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 
others that makes this a sensational buy. The va- 
riety of lenses in this set will enable you to con- 
duct countless experiments and build a wide va- 
riety of optical equipment. 


New 50-Page Illustrated Idea Book . . . $1.00 Postpaid. 
"Fun with Chipped Edge Lenses'' describes a wide 
variety of uses for our lenses and contains much 
information especially designed for the homemade 
construction of optical items. 


PORRO ABBE PRISMS—Stock No. 3006-N................ 
анаан авна нів Fikinkxia assesses ОЙО Gee Postpaid 
Size 9 mm x 17 mm... another war bargain. 
Normal prices would be 20 to 40 times above guo- 
tation. At this exceptionally low price, you should 
purchase a few of these, even though you have no 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


TANK PRISMS 


In order that the tank driver shall not get shot in 
the face, two of these Silvered Prisms are used 
to make a periscope. We have secured a num- 

А ber of these that are very slightly chippea, 
making possible their sale at a very low price. 
They are 90-45-45 degree prisms of huge size— 
5*4" long, 2Vs'" wide, finely ground and polished. 
You can use these Prisms to make Periscopes to 
see over the heads of crowds, to photograph fish 
under water, to view high or low gauges, etc. Also 
excellent for experiments, classroom demonstrations 
at high schools, colleges, camera clubs, astronomy 
clubs. Some of our ingenious customers have used 
these Prisms to make camera stereo attachment, 
photometer cube, range finder, etc. 


immediate need for them. Such a bargain will not 
be available long. 

Normally, these Prisms would retail from about $24 
to $30 each. 


- 


stock No. 3004-N . . . SILVERED TANK 
PRISM—Price $2.00 each Postpaid. 


Stock No. 3005-N . . . PLAIN TANK PRISM— 
Price $2.00 each raped ruote This one is excellent for 
| roj cone all the colors of the spectrum—a beauti- 
ul sight. 


FOUR TANK PRISMS—Special—$7.00 Postpaid 
5.5. This is the most sensational bargain we have 
ever been able to offer. 


MFG. FOR NAVY'S 7 POWER BINOCULARS 


KELLNER EYE-PIECE LENSES... you can use 
in Telescopes, Binoculars, Microscopes, etc. Con- 
sist of achromatic eye-lens and a field lens. Focal 
length 27.5 mms. Comes uncemented with FREE 
cement and easy directions. 
Stock No. 6061-N—Edged........................$1.25 Postpaid 
COMPLETE SET OF LENSES AS ABOVE AND 
THE PRISMS TO MAKE A MONOCULAR (TELE- 
SCOPE) with objective Lens of 2” diameter, 
Stock No. 5100-N—Monocular Set........ $5.00 Postpaid 


8 MM MOVIE PROJECTING LENS SET—Stock 
No, 4011-N.............. seen $1.20 Postpaid 
Consists of 2 Achromatic Lenses, diameter 18 mma. 
and a focal length when combined of,1". 


35 MM FILM ENLARGING LENS SET—Stock No. 
6057-1М..,........уууууд дле... .........@1.90 Postpaid 
Consists of 2 Achromatic Lenses to use at a speed 
of about F.8. These make a good substitute until 
алдн Enlarging Lenses again become avail- 
able. 


27 W. Clinton Ave., Dept. 10, P. O. Audubon, N. J. 
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BETTER 
RAZOR BLADES `“ 


.. means STEEL for VICTORY! 


Ask the men in the steel rolling mills and they 
will tell you the importance of precision in the 
making of "razor blade" steel. PROFESSIONAL 
Blades combine the finest quality steel... special 
razor blade processing . . . together with the skill 
of highly trained metallurgists and razor blade 
craftsmen to give you a blade unique in shavin 
performance. 


PROFESSIONAL Blades 
assure more longer-lasting 
shaves because they are 
precision-made and tested 
in every detail —from steel 


mill to the finished blade. 


FIVE 
BLADES 


ot 


PRECISIQN-MADE ж RUST-RESISTANT 


BLADES 


PROFESSIONAL BLADE CO., 32 GREEN STREET, NEWARK, 2, NEW JERSEY 
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THIS IS NOT THE PIPE DREAM" OF А GADGETEER... Fact is, the one amazing thing 
about the Royalton Crown is its ability to keep everlastingly dry. You are not annoyed by acrid 
juices or slugs—these gremlins can’t by-pass the condensing well and other patented Royalton 
Crown safeguards. Every pipeful gives you added dividends of smoking pleasure because bowl 
and stem remain sweet and dry. And it cleans in a jiffy. | 


HENRY LEONARD & THOMAS, INC. е OZONE PARK, NEW YORK 


grupo rmn qoem mr cce n гү mn 
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per hr. and more. G. É. 
electric motor, a 10 ft. suc- 
tion hose, and a 30 ft. dis- 


This is the dual purpose 
pump for siphoning as well 
as filling tanks, vats, drums, 
etc. Ideal for quicker trans- 
fer of water, gasoline, oil, 
chemicals, etc. Suction ca- 
pacity is 840 gal. per hr. 
Filing speed is 1500 gal. 


THE ROMEC PUMP COMPANY 
129 Abbey Road, Elyria, O. < 


Built by the pioneers of 
the famous ROMEC AIR- 
CRAFT PUMPS. Write for 
literature. 


Despite its unusually low price, this heavy DURO 16-inch production Metal Cut- 
ting Band Saw has many special features not found in machines costing several 
times as much. It is ideal for cutting tubing, extruded shapes, bar stocks, metal 
sheets, casting gates, plastics, brake linings, hard rubber, slate, fibre and many 
other materials. Can be adjusted to obtain standard wood cutting speeds by a flip 
of a lever. Some of its special features intlude: Heavy machined cast iron trun- 


nion; special roller blade guides which reduce blade crystallization and lessen 


blade breakage; new design which permits all adjustments to be made from front 
while saw is in operation; New Departure Ball Bearings; machined dove-tailed 
ways with adjustable steel gibs; many other advantages. Metal cutting speeds: 
256 and 596 R.P.M. Wood-cutting speeds: 2360 and 5960 R.P.M. Available on 
priorities only. 


Send for New DURO Catalog 


For full details and prices on the DURO 16" Metal Cutting Band Saw send for latest 
DURO CATALOG using coupon below. Also lists specifications and prices of complete 
line of DURO single and multi-spindle Drill Presses, Circular Saws, Jointers, Routers, 


Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft Units and Portable Electric Drills. 


URO TOOLS 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND TOOLS 


THE DURO METAL PRODUCTS COMPANY 


= 
| 2655 М. Kildare Ave., Chicago 39, Illinois 
Gentlemen: Please send me FREE copy of 

latest DURO 2 Catalog giving. full specifications 
on new DU 16" etal utting Band Saw 

| and other DUURO Machine Tools? ' 

| Маше ft à E? m €" шо " жо m ш ош m #& à w M m à m = m ш = Li = == & * = = 
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charge hose. Wt. 64 lbs. 


ушшин HIMEN a ee ccu EE РЕШЕ ЛН. 


ETE Й. 


peere es p a ت‎ : + 


NEW! 


FUNDAMENTALLY 
DIFFERENT ! 


Now. ойс 15 devoted 
to war needs. At war's end, 
these batteries will offer 
outstanding advantages for 
civilian use. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 


Buy War Savinos Bonds and Stamps regularly. 


$ 


Work Out of Tough $ weaning "Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, easier, better sweeping. Block is 
narrower — easier to handle. Tufts of longer, better fibres 
are more compact — provide "spring and snap" action. 
Handle instantly adjustable to height of sweeper — re- 
duces fatigue and strain. Speed Sweep brushes are built : 
to outlast ordinary brushes 3 to 1. 


FULLY GUARANTEED. Since Pearl Harbor Speed Sweep 
brushes have proved their superiority in many thousands of 
factories under varied conditions. They are unconditionally 
guaranteed to meet your requirements. Prompt shipment on 
AA-5 or higher priority rating. Write for styles, sizes, and 
prices today. 


MILWAUKEE DUSTLESS 55255, 


528 N. 22nd St., Milwaukee 3, Wis. 


IENDOIL 


RUST INHIBITOR 


Keep home tools, appliances, corrosive 
metal protectively coated. 


35c Bottle Hdwe.—Sptg. Goods Dealers 
McCambridge&M cCambridgeCo.,Baltimore23, Md. 


TRAILER BUILDERS’ SUPPLIES! 
To Build, Remodel or Modernize! Save money on Supplies, We 


are the largest and most complete trailer supply House in the 
States. Our new large 1944 catalog 10c; Blue prints and building 


instructions 25c. 
National Trailer Equipment Company 719 N. . Seventh St. Milwaukee 3, Wis. 


PIN-UP GIRLS 


The kind men like! (Pocket size). 
10 different PIN-UPS sent for 50c 
or 25 assorted for $1. Shipped 
Iprepaid in plain wrapper. No 
C. O. D.'s. Send cash or money 
order. No stamps. 

NUDKI, Dept. P-166 

Box 126, G. P. O., New York 1 


The Dennison Handy Helper says: 
Wilful Destruction, Plain Misuse 
or Careless Loss Has No Excuse 


GUARD LOOSE LEAF RECORDS WITH 


Denison 
GUMMED REINFORCEMENTS 


| 
| At Stationery Departments Everywhere 


e SEAL OUT DRAFTS 
e SAVE FUEL 
e BE COMFORTABLE 


with 


HRLH-HORD 


THE NON-HARDENING 
CAULKING AND SEALING 
COMPOUND 


You can quickly and casily seal 
loose windows against drafta 
with Kalk-Kord—use it around 
window frames, too, inside and 
outside. 

Neat and clean to use, Kalk- 


Kord seals cracks without tools Other Household Uses 


—just press in place with fingers. 


Comes packed in convenient © Caulking window | 
beads or rolls. Will not stain and door frames 


paint or any surface. Does not 


e Sealing around |. 
bathtubs and | 


harden, crack, chip, or shrink. sinks 
Waterproof and unaffected by @ Sealing cracks 
temperature changes. in plaster, wood- . 


For Sale by Sears, Roebuck re- 


work, masonry 


tail stores Paint Dept. 30, or by @ Sealing around | 


mail from Sears baseboards 


Product of 


| PRESSTITE ENGINEERING COMPANY 
| 3976 CHOUTEAU AVE. • ST. LOUIS 10, MO. 


“HARLEY-DAVIDSONS 
UNSURPASSED’ 


Sounding the keynote of thousands of "letters 
from fighting men all over the world, Cpl. 
F. K. writes from somewhere in Germany: 
“TIarley-Davidsons unsurpassed in all types of 
operations. Performance unequaled by any other 
American or foreign make. 
last longer, are more dependable." Write today 
for FREE сору of "Enthusiast magazine filled 
with thrilling motorcycle pictures and stories, 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


They wear better, 


TestO Lite new nin, 


A Y) ...LOCATES TROUBLE 
QUÍA INSTANTLY in electric cir- 


cuits, fuses, cut-ouls, motors, 
radios,appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires, Tells 
; 3 AC from DC. Far sv- 


ei fF 9 perior to ordinary 
clumsy test bulb. 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT --QUICKLY 


Saves precious time. Indispensable in shop 
or home, Has patented safety features. 
Vest pocket size with clip. Lifetime guar- 
antee. List $1.50 (Priority АТ required) 
Purchase through regular electrical dealers. 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, N .J. 
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A Ga THE NEON CLOW ^ 


MOTORS 


OUTLETS 


R. 


эв” to 12” 
with one 


Cut Holes 11o 91"! s4”! r | 
With Bruno No. 101 d 


NOW AVAILABLE FOR T 
HOME USERS! A single очер 
Bruno Hole Cutter does the 
work of many fixed-radius 
tools, from 5$" to 115”. 
Two Bruno Hole Cutters 
give a cutting range of 5$" 
to 215". Both cut steel, 
sheet metal, plastics, wood, 
hard rubber, fibre and other 
materials. 


Bruno No. 100 has 14" 
straight shank. Also fur- 
nished as 100-B, with bit 
stock for braces. Cutting 
range 2%” to 114”. Both 
$2.95. Model No. 101 has . 
38" straight shank (No. 
101-B optional, with square 
bit stock) and priced at 
$4.95. Cutting range 1" to 
215^". NOTE: MONEY- 
BACK GUARANTEE! 


Bruno Tools, Beverly Hills 
California 


Presses. 


No tri к i ken E. 

adju Ond re. 
tobi, eats re 

Bruno Tools, Beverly Hills, California 

Enclosed Find Money Order For Tools Checked Below. 


! for 
Dm ele 
9nd light d sect drill 


4 
па blade 


uo Ee С 
ү NEU | 


Г] Мо. 100 $2.95 Г] No. 160-B, SQ Shonk $2.95 
O Ne. 101 $4.95 O No. 101-B, SQ Shank 34.95. 
Please Send Bulletin Мо. Р5-1 Wo obligation. 0 

NAME eee SR Wale eens AAA UR RON M WC AEN a 
Sheel: сараар Sean А 
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YANKEE ^ J 


8 


У TOOLS 


also make friends 


"YANKEE'T 


Vast throngs of new shop workers, 
trained in war industries, have been 
using ^Yankee" Fine Mechanics! Tools 
for the first time . . . mastering fresh 
trade skills which will stand them in 
good stead in the peace years to come. 
They have learned what skilled me- 
chanics and old-time dactory men have 
long known . . . that “Yankee” Tools 
complete innumerable tasks faster, eas- 
ier, and better. Because of the great 
demand for these tools during the war 
emergency, your dealer may not always 
be able to take care of your needs, but 
keep asking for “Yankee” by name. For 
half a century, the ingenuity of 
| “Yankee” Tools has set a high record 
| in speed and accuracy. The war has 
served to underscore that record. 


"YANKEE" SPIRAL SCREW DRIVER NO, 130A 
A Size for Every Purpose 


"YANKEE" TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 


of ** Yankee-Handyman” * Tools 


Ma aii also, 


n. Ж 
КОЗ i A Ww E L D E р, 
* E pa is 
Е 


Send for complete 

delivery information, 

State Your Priority Wo. 

and Type of Welding 
des 


HOGART — or 
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w^ with the Original and Exclusive Remote Contro! N 
the Wo rid » Largest Builders of Electric Are Welders,” 


Buy War Savings Bonds and Stamps regularly. 


Fuse Puller: — Circuit Tester 


For 
Home 
or 


Factory 


TESTS 110-250 VOLTS 
When motors stop and lights go out, this tool quickly 
LOCATES DEAD CIRCUITS and safely removes 
blown Fuse. The Star Test Pocket Plier is made of a 
Transparent Plastic having in one of the legs a small 
lamp in series with a resistance and can be used to test 
110 to 250 volts circuit. The Plier will pul] fuses from 
10 to 100 Amperes. Thousands of Electricians find 
this tool handier than Test Lamps. Price $2.75 each 
without Leads, $1.50 additional for Leads, plus 10c 
postage. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order NOW. 


STAR PLIER CO., 237 Canal St., New York 13, N. Y. 


Lumber—Plywood Available 
Harold Hunt wants to send you big revised 
No. 14 gee 124 pages of woodworking 
ideas, 12 pages of rare woods in colors. 
UNEQUAL ED BARGAINS in imported and 
American woods, supplies. Send only 10c to 
cover postage and handling. Those already 
holding this catalog—send for revised sheets. 
CRAFTSMAN WOOD SERVICE CO. 
2729 5. Mary Si, бері. 8-53, — Chicage 8, Ш. 


ILLUSTRATED COMIC 
BOOKLETS 


(vest pocket size). The kind 
you like! 10 different booklets 
sent for 50c or 25 assorted for 
$1. Shipped prepaid in plain 
ктар Not O.D. orders. Send 
cash or money order. Nostamps. 


GRAYKO, Dept. A-517 
Box SED, G. P. i New York 1 


е. тип you » weet r This пре mm Eo mener ani a 
ding & ew orders d earn a 

Маке "PRO ог ру веп in spare time, sur EM wil help you - be 

t more orders with scores of rich quality | fabrics tni- = 
ored-to-mensure to newest styles. Also ilored 

Suite—complete line. Write today for FREE SA АМР КН, pre 

experience, no money For quick action о: 


about yourself. J. С. "FIELD & SON E IS 
Harrison and Throop Sts.. Dept.N-1721, Chicago, lll. : Sx 


Quicker and Stronger Weld ЕЕЕ - oodd 


are possible with only the latest de- 
veloped welding equipment. And the 
latest developed is the Hobart "Simpli- 
Беа" Arc Welder.,. the same arc 
welder that has played such an 
important part in the all out pro- 
duction for “VICTORY.” Hobart 
equipment is available to you now, 
and we'll be glad to send you 
completé information on request. 
Write us today! Iu 
HOBART BROS. CO., BOX P-15, TROY, O. 


POPULAR SCIENCE 


[| ELECTRIC 


йм 


TOOLS 
READ MOTO-TOOL’S 
DISTINGUISHED SERVICE RECORD 


Long before Pearl Harbor, Drem- 
el Moto-Tools won their spurs by 
tackling tough jobs in tool rooms 
and machine shops, Since the 
war began, Moto-Tools have 
earned the respect of every 


thousands of them helped estab- 
lish production records in plants 
such as General Electric, West- 
inghouse, Remington Arms, Ford. 
Nash- Kelvinator, Consolidated 
Aircraft, Northrup, Douglas and 
many other arsenals. 


No. 1, 


Kit No, 2 
Illustrated 


Kit No. 


The Ideal Lawnmower Sharpener makes old, 
dull lawnmowers cut like new. INO experience necessary. 


MOTO-TOOL - 


PUT THIS WAR VETERAN TO WORK 


Model 1 Moto-Tool with 
1 accessory, $9.85. Kit 
with 23 high 
rade accessories and 
model 1 Moto-Tool, in 
hardwood case, $17.50. 
Model 2 Moto-Tool, with 
1 accessory, 4,50. 
2, Same as 
above, with Model 2 | 
Moto-Tool, 


BUILD A BUSINESS OF 
YOUR OWN! 


Prepare for the future. 
sharpening lawnmowers. Build a business of 
your own that will produce a steady profitable 
income, Lawnmowers have to be kept sharp to 
operate properly. You can cash in on this vol- 
ume business if you start now. 


Moto-Tool owners are constantly dis- 
covering new jobs that these mighty 
little midgets can do more expertly in 
less time to speed the war effort. In 
fact, every new purchaser finds dozens 
of uses in addition to the ones for 
which he bought his Moto-Tool. So 
great is the time and labor they save, 
thousands of mechanics and craftsmen 
would find it difficult to get along 
without their Moto-Tools. 


Only MOTO-TOOLS Have All These Features 


A Model 2 Moto-Tool develops a speed 
of approximately 27,000 rpm. 
Weighs only 13 oz. Shaped to 
fit the hand. Sturdily built. 
Has shock-proof bakelite hous- 
ing. Balanced for vibrationless 
operation. Uses 110-120 AC or 
DC current. 


HOW TO ORDER 


Ask your Dealer about Dremel 
Moto-Tools and accessories. If 
he does not handle them, send 
direct to factory. As long as 
priority ratings are required, 
=y ask your War Production Board 
== or your employer for one. 
Write for FREE CATA- 
LOG. 


$23.50. 


Make real money 


Easy to operate. Just set the mower in the sharpener, make 
a few simple adjustments, the machine does the rest. Sharp- 
ens like magic to perfect edge in just a few minutes. Write 
today for complete details and order as soon as possible to 


avoid disappointment. 


[4 
REL 
LLL 


JANUARY, 1945 


THE FATE-ROOT-HEATH CO. 
2145 BELL ST., 


PLYMOUTH, OHIO 


[] Sharpening 
[] Finishing 
CI Touch-up 
[] Sanding 

[ ] Drilling 

LI Mortising 
[1 Engraving 


Approximately 
27,000 R.P.M. 


A FEW OF THE JOBS 


THE "POCKET-SIZE" 
MACHINE SHOP - 


r} 


MODEL 2 
Illustrated 


THAT CAN BE DONE 
BETTER AND FASTER 
WITH A MOTO-TOOL 


[1 Burring 

| | Grinding 
LI Polishing 
[ | Burnishing 
O Inlaying 

| | Sawing 

O Scoring 


IDEAL LAWNMOWER SHARPENER 


| € NO EXPERIENCE NEEDED 
|€ EASY TO OPERATE 
|€ KEEN EDGE IN 20 MINUTES 


[] Cleaning 
[| Routing 
C] Cutting 
[| Rasping 
|) Carving 


| | Brushing 


L] Dressing 


SEND FOR DESCRIPTIVE LITERATURE 
TELLS HOW TO BUILD A LAWNMOWER SHARPENING BUSINESS 


Buy War Savings Bonds and Stamps regularly. 
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“GOOD PICTURES" 


WRITE TODAY FOR THIS 56 PAGE BOOK 


IT WILL HELP YOU 
SOLVE MANY PROBLEMS 


• SELECTION OF FILM 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & COLOR 


: Send 25с to 


ARGUS, INC. 


Ann Arbor, Mich. 
DEPT. H 


AWARDED TO PLANT 2 
OPTICAL DIVISION 


argus 


Cameras and Optical Instruments 


ANM ARJOR 


MAKE A GOOD LIVING IN YOUR OWN BUSINESS— 
sharpening saws with the Foley Automatic Saw Filer. 
It makes old saws cut like new again. All hand saws, 
also band saws and cross-cut circular saws can be 
filed on this ONE machine, 

THERE ARE HUNDREDS OF SAWS TO BE FILED in 
your own neighborhood, used by farmers, carpenters, 
homes, schools, factories, etc. W. L. Tarrant writes: ''I 
left my old job last September and in 10 months have 
filed 2,159 saws. We 

have a lovely business 

worked up and cannot 

keep up with the work.” 


«FREE PLAN œ miS сш 
Shows how to start this ue ES 
steady cash business, No 
experience needed, no 
eye-straln, no canvassing. 

Send coupon today. 


FOLEY MANUFACTURING CO. 
119-5 Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 


Name 
A ddress — 


250 Buy War Savings Bonds and Stamps regularly. 


HER 
E сз 
> THE BARRON MULTI-PURPOSE 


ROTARY WOOD PLANER 


PLANES & SURFACES • PANELS & BEADS $ F7 50 
ROUTS & GROOVES • RABBETS + TENONS COMPLETE 


Converts ANY drill press In- | ] n 
to a time saving, tow cost planer, STEEL TOP AUXILIARY 
paneler, tenoner, etc. Surface finishes DRILL PRESS TABLE 
all types of tough grained and knotty Has 300 sq. in. smooth work- 
surfaces to agate smoothness. Safel ing surface. Equipped for 
Guaranteed harmless to drill press. shaper and many other 
Thousands now іп use. SOLD ON Important workshop "05 
. MONEY BACK GUARANTEE. Full re- uses—a real buy at 35 
fund on 5 day trial. Shipped prepaid “за. 
on receipt of $7.50—or €.0.D. YOU pu 
RISK NOTHING. Free literature. 


; BARRON TOOL CO., INC.. 


370 Architects Bldg., Detroit 1, Mich. 


M 
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Now Get EXTRA 
ASOLINE MILEAGE 


Now you can get up to 30% extra gasoline 
mileage with a Vacu-matic on your car. 
Quicker pick-up, smoother running, added 
power and precious gasoline savings guaranteed. 
Automatic Supercharge Principle 

Vacu-matic is entirely different! Operates оп 
the Supercharge principle. Saves gas. Automat- 
ically provides a better gas mixture. Guaran- 
: a teed to give up to 30% extra gas mileage, more 
ә SS power and better performance. 
Firs aut cars AGENTS TRIAL OFFER 
пареа осн unit. : | | 

> Every car, truck, tractor a prospect. Send 
the. ee Veen ку name address on postcard torbig money mak- 
installed by anyone. ing offerand how you get yours for introducing. 


Vacu-matic Co., 7617-1133 W. State St., Wauwatosa 13, Wis. 


en - 


NEW OTTA 


World'sFastest SRR 


| 6H.P. | 
` EASY to MOVE Lan 

Felis trees. TELE T | ج‎ 

Saws big logs, small logs, limbs. Pulley for belt work. | 


Easy to handle. weighs less lower powered units, FULLY 
GUARANTEED. Cash in on fuelshortage. Turn wood lots into cash. 
OTTAWA MFG.CO. 101 PINE ST. OTTAWA, KANS. 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert Instruction 
—over 108,000 students enrolled. LL.B. Degree 
awarded.Alltexts furnished.Easy payments. Send 
for FREE BOOK — ''Law and Executive Guidance’' 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 495, 646 N. Michigan Ave., Chicago 11, 111. 


Just attach to your radio (long, short wave) ff 
and enjoy reception free from distracting 
noises. Send-No-Money Pay Postman 60c plus 
postage or send 60c and we'll send postpaid. 
Return in 5 days for refund if not delighted. 


A DANGER SIGNAL 
Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Hesultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


POPULAR SCIENCE 


SHARPE 
YOUR 
DRILLS 


with the 


DRILL SHARPENER 


Sharpens All Round Shank Drills From the Shortest 
to 11" Long—3/32" to 1 1/16" Diameter 


This precision fixture was developed for factory use by air- 
craft tool engineers. Real shop size and not a toy. Sturdily | 
built, attaches to bench or grinder drame. Has new PROTRAC- 
TOR FEATURE which enables you to adjust quickly for differ- 
ent dril angles. Thousands now in use—home and repair 
shops, garages, factories, farm shops—wherever accurate holes 
are drilled. E-Z is simple to operate. Gives faster drilling, per- 
fect hole centers and clearance. Guaranteed to do the work 
or money back. SAVE MONEY WITH E-Z. Comes complete 
with instructions, ready to sharpen your dull drills as good as 
new. Low price of $2.80 because of our volume business on 
this wanted precision tool. The E-Z protractor gives you 
proper angles for cutting extra hard material, ordinary use, 
for soft material, wood, Plexiglas, Lucite, Plastics. Send check 
or money order for $2.80. WE PAY POSTAGE AND SHIP IM- 
MEDIATELY. Write for FREE folder giving scientific data on 
drilling techniques. 


FRED F. TEN EYCK 


| MODEL NO. 1 is already set for 59° drill angle, no 
adjustment needed for 99% of drills, Sturdy shop model. 
Postage paid $1.98. 


(BUILD AUTHENTIC SHIP MODELS 


EA ^. WITH 

^5 KEW 

PROTRACTOR 
FEATURE 


Dept. S3, 758 S. Irolo St. 
LOS ANGELES 5, CALIF. 


س 


Our kits and instructlons are com- 
We plete to the last detail. Clear 
я plans simplify construction. 

Send $2. today for SHIP MODELS 
ILLUSTRATED, WITH A GUIDE TQ 
MODELING—the first book of its 
kind ever published — of ship 
models, of real ships, of masts, of 
: rigging, of deck gear, covering all 
«х types from whale-boats to PT's 
м from ''Slavers'' to Corvettes. Many 
“х color plates, close-up photos, de- 
talled drawings and actual plans in | 
addition to a salty text and glos- | 
sary of nautical terms. 4 

Catalogue in- E 9 

cluded with к ж, А. 

your order. Р < | 


k 


MARINE MODEL CO. 
Dept. B-4, 29 West 15th St. 
New York 11, N. Y. 


b—: 


THE OLD 
THINGS DO! 


| Mends dishes, 
ا‎ TER. glassware, 
p | furniture, 
foys and 
luggage. 
GU POND 


Rtg U.5 par ОРЕ 


j A E T 
- Nl HE... on E s cae 
E roa lag. - 
Wr M 
d PM RE 
e re VERE 


DUCO CEMENT 


JANUARY, 1945 


Buy War Savings Bonds and Stamps regularly. 


Thousands Now 


Encouraged to Wear 


a Hearing Aid! 
E | 71 €. 


Thanks to 
the Smart 
New Zenith 


Neutral-Color Earphone and Cord 


€ Now another great Zenith accomplishment is 
prompting thousands to enjoy the advantages of a 
hearing aid! The new Neutral-Color Earphone 
and Cord of the superbly performing Zenith 
Radionic Hearing Aid is as little noticeable as eye- 
glasses... brings to the hearing aid a new look of 
youth which enables you to wear a Zenith with 
poise and confidence, 


"T 


A MODEL FOR EVERY 
TYPE OF CORRECTABLE 
HEARING LOSS 


Each Complete, Ready-to-Wear 


1 Model A-2-A Air Conduction. New, improved model of 
the famous Zenith standard hearing aid for the person of 
average hearing loss. Only $40. 


2 Model A-3-A Air Conduction. A brand new super-power 
instrument with tremendous volume in reserve to assure 
maximum clarity and tone quality even under the most diffi- 
cult conditions. Only $50. 


3 Model B-3-A Bone Conduction. À new precision instru- 
ment created specially for the very few who cannot be helped 
by any air conduction aid. Only $50. 


BY THE MAKERS OF 


xw RADIO 


"100 oe тат, {ти 


RADIONIC PRODUCTS EXCLUSIVELY 
WORLD'S LEADING MANUFACTURER 


r777-7 PASTE ON PENNY POSTCARD AND MAIL ===- ~ 


1 Zenith Radio Corporation, Dept. PS-13 : 
| P.O. Box 6940A, Chicago 1, Illinois i 
j Please send me your Free booklet about Radionic | 
i Hearing. Я 
7 й 
1 E aa a PE 1 
" [| 
SERIE e E E Rai - 
! ' 
- ی و‎ Б К a o 
1 ! 


——— - COPYRIGHT 1948, ZENITH RADIO СОКР. em um um um m m m 
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REMOVES ALL FINISHES 


New type semi-paste remover quickly 
lifts off paint, enamel, varnish, shellac, 
lacquer, bakelite and other synthetic 
resin finishes. (Removes emulsified resin 
water paints, too.) Stays wet longer — 
stays put on upright or overhead sur- 
faces — strips clean, quick. One coat 
usually enough (apply with brush or 
spray ). Contains no benzol, acid, caustic, 
alkali, or wax — harmless to hands, 
bristles, surface stripped. All sizes (pint 
65c) af paint and hardware stores. 


FREE CIRCULAR 


“How to Remove Paints, Var- 
nishes, Lacquers, etc.’ Also de- 
scribes other Savogran Prod- 
ucts: Heavy Duty Cleaner, 
Crack Filler, Wood Putty, Re- 
mover & Bleacher (renews 
floors), Paint Brush Cleaner, 
Coldfoam Soapless Soap 
Powder. 


CAUSTIC - THE SAVOGRAN CO. 
DEPT. 15. BOSTON 10, MASS. 


AVOGRA 
STRYPEEZE 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


"00 NEED 


If's Oronge! 


vibro = tool я 


Bettys ы 1.5. Pat. ОЙ. 
. 


слане сааоьы x 
` FOR ALL TYPES c 
of Craft v w ork | 


Y м KEATING 
STROKES PER - 


SECOND 


Writes on steel. [c — on glass, i 
plastics..Slices into wood, linoleum, ©. 
T rubber, cardboard, cloth . . Tools 
leather. . Hammers, |; 
Only files. chisels. See i 
| your dealer or, post- 
$ 50 paid on receipt of 
: | check or money or 


uad der. Circular free 


with 20 Engraving 
Needles 
(Special attachments 
extra) 


BURGESS BATTERY COMPANY 


176 N. Wabash Avenue Chicago 1, 111. 


Buy War Savings Bonds and Stamps regularly. 


Build This Authentic %“’ CLEVELAND 
MODEL of the War's Most Famous Plane 


MFM Means Master Flying Model—World's Finest 


Other C-D MFM Kits of Famous War Bombers 
55" B-25 MITCHELL, C-D 46” HAVOC or oon ea B0 


MFM Kit SF-125. 58.50 MFM Kit SF-115 
48° B-26 MAR RAUDER, C-D 49" HUDSON, C-D MFM Kit 
МЕМ Kit SF-135.. .58. 50 BSF-05...... $7. 50 
40" MOSQUITO, C-D 
MFM Kit SF-145, 
Build the $4.50 
World’s 


| : 2 
Biggest E 
$1.00 Values Slim 
2615" SUPERFORTRESS, Semi- 


solid. Line-Controlled. 
C-D Kit AU-200, Tiel 00 


Build These 36° 
^T" Industrial 
as سس‎ 


(above) „BLACK \ WIDOW. C-D $1 
(right) PIPER “CUB. CD “Kit ($1.50 


SEE YOUR DEALER Other gg" чүч" Kits are Hawk- 
FIRST. If ordering direct, | SX, HURRICANE”, Kit T-78; 
include 20c extra for | Spitfire’, Kit T-73; MESSER- 
SCHMITT ME-109, Kit T-74; 
P-39 *AIRACOBEA", Kit T-76; 
Mle ac uL AME A T-1 05: 
awker “ " 
Kit T-99. Each Kit $ 1 -50 


packing-postage. 


CATALOG 5c 


(none free) 


CLEVELAND MODEL & SUPPLY со. 


4508 EG Lorain сла, Cleveland 2, Ohio, U. S. A. 


With Our six in. tool steel cutters. Make ex | 
EM mouldings, casings, drop-leaf tables, grooves ut A 
beading & jointing 1" wide $1.50, 115" $1.75 Fg | 
ea. Postpaid. State size hole. List & folder free. 9 чү 


John A. Sandstrom, Box 517, Stow, М. Y. 
| WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 


The word ""Eveready'" Is the registered trade-mark of National Carbon Co., Inc. 


LUMINOUS PAINT 

i. £ | 101 Uses 
LIKE MAGIC—MAKE ANYTHING 

ен; КУШ ШШ IN THE DARK 


= Use оп doorknobs, , 
z keyholes, house num- 
— bers, designs on walls, 
dark room equipment, 
— wu gi 
tues oys rail- 
Poet e Donee roS ings, etc. кам 
: A stroke of the brush—it glows like magic in 
Earring: the dark. It’s fun and easy to use. Lasts indefi- 
= nitely. Absolutely harmless. 


SEND NO MONEY 


Complete Magi-Glo Kit only $1.20, Send name, 
address, pay postman plus postal charges. Send 
cash, we pay postage. SATISFACTION OR MONEY 


| BACK, , 
| MAGI-GLO—32-B W. Randolph, Chicago 1, Ш. 
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HANDJE IE: 


ee 


Jool of /00/ Uses 


ee Ihe original, fit- 
E Е your-hand tool 
—today's finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, 
glass, etc. 


A WHOLE TOOLSHOP IN ONE HAND 


The sky’s the limit with the Handee. Its useful- 
ness is as extensive as the number of quick-and- 
easy-to-change accessories you own—there are 
more than 300 in the Chicago line to grind, drill, 
polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it's perfectly balanced and weighs only 
12 ounces the Handee is the “non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 


With 7 Accessories, Postpaid | 
to all who have Priorities. $18.50 


Free new 64 page Catalog . 
of complete Chicago line. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. P.O., Chicago 7, 111. 


COLD PIPE, CONDUIT and 
TUBE BENDING MACHINES 
15 Sizes and Types Available 
Free printed matter on request 


AMERICAN PIPE BENDING MACHINE СО,, INC. 
World’s Largest Manufacturers 
11 Pearl St., Boston, Mass. 


MODERN BEAUTY 


Genuine Gerstner High Grade Tool Chests are 

chosen OF better mechanics who abpreciate 

their modern design and their finer finishes, 

Free catalog for machinists and toolmakers, 
GERSTNER TOOL CHESTS 

545 Columbia St., Dayton 7, Ohio. 


Watch Crystals You 
~ = 


PROTECT YOUR WATCH 
A watch with a broken crystal is useless. Go 
to any jewler—ask him for a G-S FLEXO 
CRYSTAL 100% BREAK-PROOF. Fitted while 
you wait. Any size. Any shape. Guaranteed. 
GERMANOW-SIMON MACHINE COMPANY, Rochester, N. Y. 


.»MARXMAN» 
FOR MEN OF ZC770W 


MARXMAN PIPES ease 
the tension... the strain 
of battle, the breakneck 
pace in the office and 
factory. Men of action 
everywhere depend on 
MARXMAN PIPES to re- 
ах... ѓо tighten the load! 


Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of a 
MARXMAN. Every pipe is bench-made by 
exper! craftsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE 
for every taste—all the popular styles and 
also many exclusive shapes. Look for 
| »MARXMAN» on the next pipe you buy. 


MOROCCO 


Featherweight at 


E T r X 
"€ d А $2 50 
, 1 \ 
P 3 T - 
Р cu Y P. "n 
gom x* 0c 
prox 
Ё 5: я 


РФ MEL-O BRIAR 
Famous Pipes at 


$350 


SUPER BRIAR 
Rare Grains at 
$500 


AT FINE STORES—EVERYWHERE 


AN» | 


27 W. 24th Street, New York City - 


PELLETS 


AVAILABLE FROM FACTORY. 


| | 

| and dealers:—Cal. .22 at $2.00 M.; Cal. .177 at $1.80 M. Place your order 
| 

| 


now for a NEW Benjamin Air Rifle or Benjamin Air Pistol. Write today for 
illustrated folder of POSTWAR MODELS and POSTWAR PRIORITY PLAN. 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


Buy War Savings Bonds and Stamps regularly. 


PATTERN 


ЕХ; SERVICE 


| FULL SIZE PATTERNS for making furniture, household 
equipment, cabinets, toys are now available through 
_ Atlas. They work like templates in airplane construction 
. to save time and insure accurate workmanship. 


| No. 25 PORTSMOUTH 
MAGAZINE RACK 


This useful stand was inspired by 
the blacksmith tool box. Maga- 
zines take the place of hammers 
and files. The compartments in 
upper tray are very convenient 
for cigarettes, matches and ash 
trays. Truly a clever project that 
will bring compliments from your 
guests. Price 25c. 


FOR EXTRA WEAR 
AND EASY FIT" 


* À reputation is hard to 
get and easy to lose. 
That's why the Carhartt 
family of overall makers 
has jealously guarded 
the quality materials and 
workmanship of its work 
garments. 


No. 15 
HANDY WORKBENCH 


С Basic need of every shop 


is a good substantial 
workbench — and this 
pattern will help you 
make one quickly and 
easily — one that fits so 
it won't get wobbly after 
a few weeks use. Has 


CARHARTT WORK 
If you've never worn CAPS 


Carhartts before, ask for ^ Nen.shrinking, full cut, two handy drawers for tools. Price 25c. 


h b d high crowned, comfort- M " m 

them by name and get ants and печу Ован patterns by number, inclosing exact cash, 
P clusive eyelet ventilation. check or money order, Price includes mailing costs. 

the kind of comfortable Pattern envclopes show many other useful patterns 


fit, extra stout reinforcing, ample cut and su- available at low cost. 


perior wearing qualities of Carhartt sanforized ATLAS PRESS CO. PATTERN DEPT. 


Master Cloth that pay out in bed rock satisfac- Pept. B-1 P. О. Box 74, Pleasantville, N. Y. 
tion and economy. доене н 


— ا ——— ا ل — — 


At the Better Dealers Everywhere | 


HAMILTON CARHARTT OVERALL CO. | 
Wear when sanding. grinding, paint spraying, sweeping, dusting, furnace 


Established 1889 | че г P. cleaning, etc. Handy as a pair of glasses. Just keep mouth closed and 
"s EAS ' br | | Ў 
Detroit Dallas | | eathe through nose is all you do to operate. Protects against nuisance dusts, 


lint, coal, cement, grain dust. Hay fever sufferers wear to keep from breathing 
Atlanta t Carhartt Park, Ky. pollen. Weighs 1 oz. Has 9 sq. in. filler. Write fer Free Literature! 


Н. S. COVER, Dept. PS, South Bend, Ind. 


"GOLDEN JUBILEE TEAR, 1894-1944" 


THIS LABEL 15 | 
| YOUR PROTECTION Р і 


= © + o — — z= o — = ш e Eu u!eC a j صصص‎ pe 


Balance 4''x 9" Base. With either $p 0 
Metric or Avoirdupois Weights. . 


Catalog with 3000 illustrations of labora- 
tory Apparatus sent for 75 cents. Catalog 
listing 10,000 chemicals, drugs, minerals, et., 
à and 1700 scientific books sent for 25 cents, 
i LABORATORY MATERIALS =F 

$ 7317 Vincennes Ave., Chicago 21, Ill. 


75% % 50 Investment may SAVE 
you HUNDREDS of dollars. 


100 pages It's the costs that have turned manufacturers 
of designs to welded design. This book will prove to 

and redesigns you in five days the value of “Simplified” 
$ for arc arc welding over more costly methods. 


welding DESIGNERS! ENGINEERS! PRODUCTION 


F + : ER te x 
Arc eld ^ ng а. m due \ оп 5 days MANAGEMENT! Order your copy today! 


LOOK FOR IT | 


n er ` "approval. Saves many times its cost. $3.50 postpaid. 
Compiled by one of Americas Foremost E ix HOBART BROS. CO., BOX P-151, TROY, OHIO 
Authorities on Arc Welding. Every design p уу | fe / E. [i 
from an actual product presented in 

flexible form for varying applications. 
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"Оне of the Worlds IdE 


254 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


Pipe-Smokers Urged to 


== READ THIS 
@ | FREE BOOK 


| If you smoke a pipe, or would 
like to, we invite you to read "The Choice of 
Experience" ... the fascinating story of John 
Middleton's Walnut pipe-tobacco and its be- 
ginnings in 1856 in old Philadelphia in the 
days of sail. Enclosed with the book will be 
an ample sample of Walnut... Middleton's 
master-blend of 7 superb, naturally aromatic 
tobaccos ., mild, fragrant, and friendly. Just 
scratch your name and address on a penny 
postal and mail it to John Middleton, 1203 


Walnut St., Philadelphia 7, Pa. = 


110-VOLTS AC 
from DIRECT CURRENT 
with KATO KONVERTERS. Furnish stand- 


DC. | 350 
Шош 2500 watts on priority orders. 

Good deliveries on 5, 7 15 & 25 

KW AC generators. Mfgr's of motor 

итоги, frequency DI BE t. and 
igh frequency generators. 


KATO ENGINEERING CO., 
119 Elm St., MANKATO, MINN., USA 


me BIG MONEY. ормо. 
WOOD NOW! 


350 Cuts 
є Minute, 


OTTAWA ACTOR ©) 
TRACTOR SAW 
Turn wood lots into cash: help save other fuels to win 
the war. Use Ottawa—fastest cutting; easiest way. 
Cuts large and small logs, fells trees, Thousands in 


use, Built tolast with special heavy stiff saw blade. Pri 
Positive safety clutch control,driven from any power take- m. ( List 


OTTAWA MFG. CO., D-101 Forest Ave., Ottawa, Kansas 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


Rellable, economical electric service any- 
where, anytime, with an Onan Electric 
Generating Plant. Driven by Onan bulit, 
1-сус1е, gasoline engines, these power 
Fe. plants are of single-unit, compact de- 
=] sign and sturdy construction, Suitable 
for all types of service, 

Models range from 350 to 35,- 
MM watts. A.C. types from 115 
to 660 volts; 50, 60, 180 cycles, 
single or three-phase; 400, 500 
and 800 cycle, single phase; 
also special frequencies. D.C. 
types range from 6 to 
4000 volts. Dual voltage 


types available, Write 
for engineering assiat- 
ance or literature, 

B D. W. ONAN А SONS. 
ks 1823' Royalston Ave- 
+ Minneapolis 5, 
TE 


TO THE 


HARD OF 
HEARING 


WE SAY: 


“Go to Our Competitors 
FIRST” @ 


WE dare to make 
this challenge, because 
TELEX is the postwar 
vacuum tube hearing aid 
that is here for you to en- · 
joy today. Why accept anything less 
than a Telex? We say: try and test 
every hearing aid on the market. Then 
come to a Telex Hearing Center and 
try the new super-TELEX ... scien- 
tifically fitted. You'll then know why 
thousands select Telex for clear, un- 
distorted, noiseless, effortless hearing. 


TELEX 


Hearing Centers 
From Coast to Coast 


* E EM -j m 
224. алуу 
са. Ie чь, 
ана КЕ t 
tl E 


CONSULT YOUR 
TELEPHONE BOOK 


TELEX LABORATORIES 
53 Telex Park, Minneapolis, Minn. 


Please send me a free copy of your new book, 
"New Hearing Through the Miracle of Electronics." 


Мей uses ue saa us ww 


MODE ee s AAE EE Rm M ded ELE 
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UATERPROO. Жа: 


Waterproof, shockproof, anti-magnetic, radium 


dial and hands, unbreakable crystal, precision 
tested, sweep second hand. | 

"є 
No. MM 121 d 
15 jewels, stainless steel back. .: — жуаз $39.75 
No. MM 212 pr 
17 jewels, stainless steel Баск..................... 542.50 


No. MM 328 SELF-WINDING, 
17 jewels, stainless steel case.................... 


Prices Include АП Federal Excise Taxes. 
Postage Prepaid. Mail Orders Promptly Filled. 
Write for Free Illustrated Booklet “MM” 


BELL WATCH COMPANY 


` Time ond fife Bldg., Rockefeller Center, New York 20, N.Y. 


AT 
Or 


NO 
NO WG 


The Franklin Glue Co., 


(ул 


wifh FRANKLIN 


YOUR HARDWARE DEALER 
Send 30 Cents for 14 Pint to 
Columbus 3, Ohio 


Buy War Savings Bonds and Stamps regularly. 


s 


$59.75 


MIXING 
HEATING — 


жыла. әл 1. ии. аши 12и: па ee. 


A genuine steel pack muffler WITH A BEAUTIFUL 
MOTORBOAT TONE. Sandee Mufflers feature improve- 
ments far in the lead, years ahead of competition. 
Increases mileage and power, reduces back pressure 
and gives betier performance, Savings in gasoline will 


pay for a Sandee Muffler, 
|. V.8 FORD. AND | 
MERCURY DUALS $17.50 
SINGLES—FIT IN PLACE OF REGULAR MUFFLER 
thev., V-8 Ford, Plym., $5.00 Chrys., Olds., Buick, etc., $7.00 
-= These mufflers will outlast two regular stock replacements. 


| FG Dealers Wanted — E 
SANDEE MUFFLER CO. 
7523 S. WESTERN AVE., LOS ANGELES. 44, CALIF. 
Sand Casting—Forging—hHeat Treating—Case Hardening 


BRONZE FOUNDRY 


is again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose. Order now for early delivery. 
Three sizes are available capable of mak- 
ing bronze castings of 1!5, 3, and 6 
pounds weight, aluminum, copper, brass, 
etc. $17.50, $24.00, $34.50, f.o.b, Kansas 
City. Domestic gas suppl and 110 volt 
AC or DC energy required for operation. 
Write for circular. 
KANSAS CITY SPECIALTIES CO. 

Box 6022, Dept. S-49 Kansas City, Mo. 


STOP RADIO STATIC 


The ALL WAVE radio filter is guaranteed to 
help you get perfect radio reception. Eliminates 
all hums, clicks, crackles, etc., caused by elec- 
tric razors, vacuum cleaners, motors and other 
electrical appliances. The ALL WAVE 
scientific and compact radio filter that can be 
used on any make electric radio. To connect, just put your 
radio plug thru the ALL WaAVE’s slotted opening and 
into any wall outlet. 15 DAY FREE TRIAL. Sent C.O.D. 
for $1.50 plus postage. Cash orders sent postpaid. Rush 
order—supply limited. Vogue Eliminator Co., 7759 5. 
Halsted, Dept. AWSI10, Chicago, Ill. 


FOR COUGHS FROM COLDS, 


cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor's 
Oil of Life over 80 years). At your favorite store. 
35c, 75c, $1.50 


PICTURE ФЕ) 
RING $1. 


Exquisite Onyx-like 
any Photo, nd No Man Money! ail photo. with paper 
"p or ring TE Pay pos only $1.00 plus post- 

nted 25c extra. Photo returned with ring. 
oney e guarantee. Send photo and ring size now. 


PORTRAIT RING CO., Dept.E-66, CINCINNATI, O. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental 
plates so much firmer and snugger that one can eat 
and talk with greater comfort and security; in 
many cases almost as well as with natural teeth. 
Klutch lessens the constant fear of a dropping, 
rocking, chafing plate. 25c and 50c at druggists. .. 
If your druggist hasn't it, don’t waste money on 
substitutes, but send us 10c and we will pu" you 
a generous trial box. O I. P. INC. 


KLUTCH CO. Box 4594-A ELMIRA, N. Y. 


Made from 
Any Photo | 
or Picture! 
SEND NO 
MO NEY! @ 


made from ~S — 


PLASTICS CONTEST 
Creative Minds 
- ATTENTION Ц 

CASH PRIZES FOR YOUR IDEAS 


Here's All You Do (Contest? Rules) 
1. Just suggest a utility item, novelty, gadget or orna- 
ment that you would like to see made in plastic, 
2. Describe your idea completely (size, shape, color, 
purpose, suggested retail price, etc.), and include a rough 
sketch. 


3. Mail your entry to the F. J. Kirk Molding Company, | 
Clinton, Mass. postmarked not later than midnight, Jan- | 


vary 31, 1945. 


4. Submit as many ideas as you wish, but each idea | 


must be entered on a separate sheet or blank. 
5. All entries become the property of the F. J. Kirk 
Molding Co. 
6. Judges' decision will be final. 
7. Use your own stationery or write for Entry Blank. 
JUDGES: Lucian Bernhard, Lucian Bernhard Studio 
Dr. Leonard Carmichael, Pres. Tufts College 
A. A. Porcelain, Jordan Marsh Co. 
F. J. Kirk, F. J. Kirk Molding Co. 
CASH PRIZES 15+. — ME 
2nd... СЛР enacts ИИИ . 125.00 
3rd .. (wu $000 


F. J. KIRK MOLDING COMPANY 
—— MASS. 


REPAIR YOUR OWN | 
ELECTRIC APPLIANCES. 


{iD Trademark Reg. and Pats. Репа. 


CHANITE Self-Welding ELECTRICAL 
HEATING ELEMENT FLUX. Generous f 
amount, instructions enclosed. $1.00 
| postpaid 
I] CHANITE SALES COMPANY È 
914 South Main Fort Worth 4, Texas 


ia every battle pe 
doing vital jobs... 
unfailingly... 


^ 


NN 


Sane TERY. A 5 
t HT STAR an st 
SUO CLIFTON, Nig, SAURAN 


BRIGHT STAR BATTERY CO.. CLIFTON. NEW JERSEY 


JANUARY, 1945 


Other ages at propor- mm E 
tionately low rates. Eu du 
This is Legal Reserve Life Ор "| : 
Insurance offering all 
Standard Provisions under 
the New York State In- 
surance Laws, issued by 
Postal Life of New York. 
Unique among major com- 
panies, Postal has sold 
Life Insurance by mail 
and over the counter for 
40 years, has more than 
$14,000,000. in assets and 
has paid out over 


$55,000,000. 


to policy holders and their 
beneficiaries. Premiums E 
may be reduced by divie (ei S І Е Е 
dends, P que nadie denii ^» 

rate 914% of annual pre- — £5 

mium, Coupon brings full / of Now York 
information and rates at £ 

your age. 

Action is vital. 
*(One half Permanent 


Rate beginning 
th year) 


[DIRECT 


from — 


| POSTAL 


‘COUPON А 


AN 


Postal Life Insurance Co. i 
Dept. M408. т ИЙ 
New York, 17, N. Y. " 


Mail me without obligation complete 
information about your low-cost 
Modified "4" Policy at my age. 


E 

i 

| 

i Name... — ——— 22222200 ج‎ 
Occupation. summe ———— 

i Dae- pf Biniim aer Im xn 

I оосо 7 o dictae dino ito EO etai айдады дайда» 


auam TLL 


5 Include. P. O. District Number, if. any 


Buy War и Bonds and Stamps regularly. 257 


So:lo SAVES 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


ө Spreads Like Butter 
e Dries Hard Overnight 
e Flexible —Non-Skid 
e Waterproof —Won't Come Off 


Longer 
Life for 


\ TIRES 


NI Easy to fix cuts, bruises, 
worn spots in tires af 
bome. Keeps out grit 
and water. Add hun- 
dreds of miles wear to 
your tires with SO-LO. 


Re-Sole Your Own 


like butter. Wears like leather. 
Useitforallfootwear, children's 
and grownups'. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
| Mend It with 
_ боо 


Auto, Farm, Factory and Shop | 


met ms н nim e 


©. O г any mrw 


AND 10c STORE 


Buy War Savings Bonds and Stamps regularly. | 


NEW PHOTO CATALOG 
AND BUYING GUIDE 


Wards new 40-page Photographic Cata- 
log is filled with pictures and prices of. 

` cameras and photographic supplies. Con- 
tains a "Buying Guide" that gives valu- 
able information about cameras, lenses, 
accessories. 

Send for Wards free Catalog, and sho 
the time and money-saving way— by mail. 
Wards feature nationally known equip- 
ment, all sold for cash or on convenient 
monthly payments. Write to nearest Ward 
Mail Order House for catalog. 


MONTGOMERY WARD 
Dept. PSJ 


Chicago Albany Baltimore Denver 
Kansas City Oakland . Portland, Ore. 


Ft. Worth 
St. Paul 


ROMA WiNE COMPANY 
Fresno, California | | 
MORE AMERICANS ENJOY ROMA, THAN ANY OTHER WINE 
` FROM OLD 


BUILDZARCEWELDER секерлтор x. 
D$ 


For Light or Heavy Work. 30-200 am- fe? | 
peres. Complete PLANS 35c. Send today Бас. EY - 
and we'll include FREE our BIG Catalog. ЭЎ =”, Жс. 
i f ri i = П E 
Minneapolis. Minn. ЖОН 2—22 


LEJAY Mfg. Co. 1323 Lejay Bidg., 
DECORATE YOUR DEN OR LODGE 
MAKE YOUR OWN HUNTING KNIFE 


TEMPERED STEEL—DOUBLE EDGE 
Genuine U, 5S. Cavalry Swords for den or 
hunting lodge, Makes finest hunting —com- 
mando knives, etc. Tempered steel 
blade, 34 inches long overall. Qe 
With sheath. Guaranteed value. 

Quantity limited, hurry. Each, Pura 


express collect, 


| STARK'S. DIST. SERVICE, 509 5. state 5t: Chicago 5 


Get Up Nights 
You Can't Feel Right 


If you have to get up 3 or more times a night your rest is 
broken and it's no wonder if you feel old and run down before 
your time. Functional rather than organic or systemic Kidney 
and Bladder trouble often may be the cause of many pains and 
symptoms simply because the Kidneys may be tired and not 
working fast enough in filtering and removing irritating ex- 
cess acids, poisons and wastes from your blood. So if you get 
up nights or suffer from burning, scanty or frequent passages, 
leg pains, backache, or swollen ankles, due to non-organic or 
non-systemic Kidney and Bladder troubles, why not try the 
prescription called Cystex? Get Cystex from your druggist to- 
day. Take it exactly as directed and see the results in your 
own particular case. Under our guarantee unless completely 
satisfied you simply return the empty package and get your 
money back. Three guaranteed sizes: Only 35c, 75c, $1.50 
at druggists. 


Read about Motorcycling 
write INDIAN MOTOCYCLE CO. 
Springfield, Mass. 


MOTORCYCLES 
ONE-MAN SAWMILL LESS THAN 
Easy To Turn Trees Into Money 935% 


Makes Lumber, 7 T 

: xem A AR ә Belsaw Models in 10, 

oru Mie A” D 14 and 20 feet sawing 

iuddine de X WE. ur I lengths. Patented Mechanical Feed, 
ru P o ы accurate set works and positive 


siding „ Use tractor or old auto engine for 


Make Lumber'* 


Dept. 1846-D, 3542 Main Street, Kansas City 2, Mo. 


: , BUILD YOUR OWN MACHINE TOOLS! 


4 
8 a 
А у Blueprints $1.00 - Catalog FREE 


Detail construction Blueprints on ё Lewis metal and wood-working 
tools postpaid for $1.00. Includes prints for Lewis 10" Shaper or 
Milling Machine, Drill Press, Vise, 16° Band Saw, 6" Jointer, B" 
Circular Saw. Plain or semi-finished castings availoble for these 
tools save up to 8096 of comparable new tool cost. 
illustrated 32-poge Ceteleg—sent free with Blueprint Order describen 
20 Lewis tools. WRITE TODAY! 


LEWIS MACHINE TOOL CO. 


WANT a permanent pusi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
Ү men and women in 
opody 


) ү greatly needed profession 
medi 


' as high as $50.-$100. weekly after а few weeks home training 
at — cal oo gin terms, no further capital 


\ — BABY s 
needed, no goods to buy. 49th year. Write for free booklet. 
Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


Qu d 
DROP FORGE & TOOL CORP. 
Ж UTICA, N.Y. № 


UTIC 


JANUA REY, 1945 


P.O. Box 118, Sta. A, DEPT. 0-14, LOS ANGELES 31, CALIFORNIA | 


Buy War Savings Bonds and Stamps regularly. 


AMATEURS GET Ji, / 
“PRO” RESULTS WITH `} А 


Оле coat of 


 PLASTI-COTE FA 
the paint of tomorrow—today! 
AMAZING RESIN-BASED 


LIQUID PLASTIC PAINT= | 
WASHES Plasti-Cote AAA is a triumph of modern 


LIKE chemistry—a resin-based paint that lets you 
pe your home, Interior and Exterior, a 
TILE eautiful plastic finish that 1s tough, fade- 


proof, waterproof, and resistant to gas and 
fumes. This remarkably durable paint is self-leveling and 
leaves no brush marks. So, amateurs get the same fine results 
as a master painter. It’s really fun to apply—and helps you 
cut your decorating bill almost in two. 


` ONE COAT of Plasti-Cote AAA covers any kind of surface— 


wood, wallboard, brick, stucco, plaster, even old wallpaper. 
It has exceptional миш properties and 
, Of 


ONLY does not chip, chalk, cra peel. Plasti- 
Cote AAA, being a true plastic, cannot be 
5 EQ thinned by water. Its smooth, porcelain- 
like surface stands innumerable washingss 
PER GAL. MONEY-BACK 
GUARANTEE 


SS Ш My 


Use 25%, of this liquid plastic paint. If not 
delighted with results, return remainder 
and receive full refund. Order for cash, poste 
paid; or C.O.D., plus small express charge; 
CoLons: White, Ivory, Cream, Buff, Dusty 
Rose, Peach, Grey, Blue, Brown, e 
and 3 shades of Green. Specify color and 
Ns whether Interior or Exterior — gloss, semi- 

” gloss or flat. Gal. covers 300 sq. ft. 


| Use PLASTI-COTE FLOOR FINISH 


New Plastic Beauty-Treatment Banishes Waxing = 
Makes Floors Gleam and Sparkle 


Plasti-Cote Floor Finish banishes waxing and polishing; 
gives hard glossy, durable finish to linoleum, rubber, concrete, 
asphalt, tile, cork, wood—all surfaces. Non-skid. Resists alcohol, 
boiling water, cigarette burns—even lye. Apply it yourself. Qt; 
does average kitchen. 12 colors and clear. $8.60 per gal. 


let PLASTI-COTE CAR ENAMEL 


Give Your Car a Gleaming 


2 Factory-Fresh Lustre 


5) Here'sacarenamel that's different from any other 
you've ever tried—a real plastic paint that is flex- 
ible and covers better and wears longer. One 


coat covers the old finish. Withstands road tar, oil, sun, salt 


water, salt air, alcohol, boiling water, sleet, and snow. Quart 


does average car. Easy to apply. $2.95 per quart. 
DEALER INQUIRIES INVITED 


CELLO-NU PRODUCTS 


333 N. MICHIGAN AVE., CHICAGO I, ILL. 
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` On WINGS of WOOD! 


94 MERRIA 


Thrill to the great sport of skiing . . .-on 
championship Northland Skis! Expertly 
hand-crafted of super quality woods. Fol- 
low the lead of ski champions . . . choose 
Northlands, trademarked with the Deerhead. 


А Learn the tricks of expert skiers. Get Northland's 48 
Ж page Ski Manual FREE. Edited by Hannes Schneider. 
Illustrated. (Offer does not apply in Canada.) 


WORLD'S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


NORTHLAND SKIS 


World's Largest Shi Manufacturers 
M PARK * SAINT PAUL 4, MINNESOTA 


FREE TRIAL IDEAL FOR INCOME TAX 


ONLY 


COST 


Fits vest pocket or purse. Guaranteed 


times as much. Not a toy. Substan- 
tially made of 28-gauge steel—guar- 


$ 50 accurate. Operated as easily, and as 
| reliable, as machines costing many 
TOTAL = 


SEND NO MONEY  anteed for life against defects in 


FREE!! 


With each Baby 
Calculator we 
give absolutely 
FREE — handy 
magic slate, A 
very useful 
gift. 


construction. You positively can't 

buy a calculator of equal quality for 
as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR 
FOR OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts, 
multiplies, divides—counts up to ten mil- 
lion. Pays for itself over and over in mis- 
takes avoided, and time saved. MAKES 
IDEAL GIFT. 


Sold on a positive money back guar- 
antee. Send only name and address, pay 
postman $2.50 plus postage (send full 
cash if outside U.S.) Money back within 
10 days if not delighted. AGENTS 
WANTED! 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 450, P. 0. BOX 1118, CHICAGO, ILLINOIS 


Б Ih HANDY ASSORTMENT 4 98 
| FOR MECHANICS—GARAGES 
ih Ы? а — WORKSHOPS — HOME USE 3 


SCREWS e NUTS e BOLTS e WASHERS 
RIVETS e SPRINGS e BRACKETS e MISC. 


MORE THAN 1,000 PIECES 


5 full pounds—a veritable treasure chest of fastening de- 
vices for every practical use. Satisfaction guaranteed. Or- 
der now. $1.98. SPECIAL—2 assortments, over 2,000 
pieces, for $3.69. 


HUDSON TRADING CORPORATION 


The House of Handy Assortments 
J-161 West Hubbard St., Chicago 10, Ill. 


WASHERS and PADS—RADIOLUGS, 
CLIPS AND CONNECTORS— 
SPRINGS—SELF-TAPPING 
SCREWS--etc. 


ge mins $ ў. i. 
us эйе $ 


=y 
М 


Attention! Piles Sufferers 


FREE BOOK Tells Many Facts 


The McCleary Clinic, 171 Elms Blvd., Excelsior 
Springs, Mo., is putting out a 122-page FREE BOOK, 
to anyone afflicted with Piles, Fistula and other rec- 
tal or colon troubles. Write today.—Adv. 


¡ALARM CLOCKS 


New, practical home course, Just out. Makes 
. interesting hobby—profitable too. Save money by 
* doing your own гераігі at home. Easy if you 
Ў. know how, Price now only $1.00. Details FREE. 
ANN Send postcard, ' 

THIES JEWELRY STORE, Genoa 5, Illinois 


You May Never Suffer Another 
Acid Stomach Pain 
—25c Test— 


If you dread to eat because of the pain afterwards, if your 
stomach hurts when full of food or hurts when empty due 
to excess acid, don't ignore your sufferings. Try Udga for 
relief of stomach and ulcer pains, indigestion, gas pains, 
for heartburn, burning sensation, sour upset stomach, 
bloat and other hyperacid conditions. Over 200 million 
uged. Get a 25c box of Парка Tablets from your druggist. 
First home trial may show how to avoid another stomach 
acid pain. You must be convinced in 5 minutes or DOUBLE 


YOUR MONEY BACK. 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, in- 
laid with simulated 
pearl, is à KNOCK- 
OUT! Shoe and 
shank of everlasting 
" Mie) Monel Metal is 
GUARANTEED 20 YEARS 
Supply is limited . . . rush your order! SEND NO MONEY. 
Pay Postman only $3.85 plus excise tax and postage. 


Return for refund in five days if not delighted. Please 
mention size desired. Address: 


AMERICAN JEWELRY CO., „ое, 


Buy War Savings Bonds and Stamps regularly. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


[ WELDER 


from light socket. 
welder around your home, garage, workshop. 
arages, factories, 
nventors, plumbers, farmers. etc. 
odel'' i oia 


n ALIGHT SOCKET 


34 Victory Model Handiweld 
= Arc Welder operates from 110 
qa volts, A.C. or D.C. current same 
23 as other arc welders nig hot priced: 
4 generates tremendous heat to weld 
9 all metals. Not a toy welder that 
uses carbons, but actually uses ||, 
standard coate rods—sizes | 
1/16" and MUS i However, NI 
due to Priorities generous 
| supply of 1/16" rods only ап are SN 
supplied with the welde 
ا‎ аро not to burn Qut: 


FE fenders, auto bodies, | к=? 
iators, machinery parts, etc. E 

Take Victory Model Handiweld SA 
anywhere to job, operate right Е 


You'll find a thousand uses for this 
Also in 
repair shops, tin shops; mechanics. 
Order a eli xor 
O MONEY. We' ll r 
instruct 


For Tractors 
حا‎ —Makes wood sawing 
v fast and easy. Can cut 
: enough wood to pay for 
itself quickly. Easily 


moved while attached. Big 
heavy blade. FREE details. 


OTTAWA MFG. CO. 


W-101 Oak Ave., Ottawa, Kans. 


Com- 
plete 


instructions. 


А old drills like new. 


points! 


=. "AMD "n 


| y KU 
Wl Screw Rod à 
elow 


| | for Long Drills 


paid. 


boe 
A, ^ 


postman ctor 51. 


Cincinnati 26, 2 


EZ OTTAWA WOOD SAW 


Grinds short, medium and 
drills, up to 11", T'he only drill grinder to give rounded 


GRIND YOUR DRILLS LIKE FAC- 
TORY IN 25 SECONDS! 
center and clearance in three different 
drill point angles. NO MACHINE SHOP 
OR HOME WORKSHOP 
WITHOUT THE SUPER DRILL 
GRINDER. Just mail your check or 
money order for only $2.95, 
printed address—the SUPER GRINDER 
will come to you by return mail postage 


CRANDALL MFG. CO. 
Dept. FB-12, 1512 W. Slauson 
Los Angeles 44, Calif. 


“INVISIBLE LIQUID 


proves great success for 


SKIN--SCALP 
IRRITATIONS 


Promptly 
Relieves 
ltching— 
Aids 
Healing! 


First applications of wonderful soothing, 
highly medicated liquid Zemo— a Doctor's 
formula — promptly relieve the intense 
itching and burning of Eczema, Psoriasis, 
Athlete's Foot blemishes and similar skin 
irritations due to external cause. Zemo 
also aids healing. 


Apply clean, stainless, invisible Zemo 
any time—it won't show on skin. The 
` first trial convinces! In 3 sizes. Buy Extra 


Strength Zemo for stub- 
born cases, All drugstores. borneases.Alldrugstores, J ы MEO 


IDEAS, INVENTIONS 
FOR POST-WAR MANUFACTURE 


This company, with a modern factory of 600 employees, at present 
engaged in the most exacting type of high precision tooling and war 
production, wants new inventions or products for Post-war produc. 
tion. Can finance or consider outright purchase, or royalty basis. 
Write New Products Department D. 

PEERLESS TOOL & ENGINEERING RHET 
1133 М. Kilbourn Avenue hicago 51, 


ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that really operates is still available. Over 100,000 
sold to date. 1/5 H. P. Complete with flywheel and propeller, fuel, 15 accessories and full 
Fully bench tested and ready to run. Power for all models. $20 complete. 
Send only $1.00—Shipped Collect C.O.D. same day. Send 25c for illustrated Catalog of hun- 
dreds of hobby items and airplane identification chart. 


GHQ MOTORS, Dept. SV15, P. 0. Box 203, Madison Sq. Sta., New York 10, N. Y. 


¬ у GET THE IMPROVED SUPER DRILL GRINDER 


Grinds drill points from No. 42 to 1-1/16" diameter. Grinds 


long twist 


Get a perfect 
SHOULD BE 


with your 


SUPER JUNIOR! 


Grinds standard 59° 
urn ош т z9 ONLY 

" diameter, up to 

long. No experience $1.85 
necessary to use. Will 

grind a rounded curve on drill point, 


tm 


Dance in 5 Days... OR NO COST! 
NEWEST .STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door to 


—also the ever-popular Waltz, 
Fox Trot, and many old- 
time . favorites. SEND NO 
MONEY! 


Act now, and we'll send 
you as a gift, 2 additional 
books FREE of any extra 
charge, ' "Tip Top Tapping,” 
and ‘Swing Steps.” And re- 
member—if not satisfied with 
results in 5 ons you may 
return the book and your 
money will be refund 


Romance and Happiness for 
you! This sensational new book 
elps you learn the latest steps, 

quickly, easily. A revolution- 

ary book that offers a short-cut 
to dancing. MAKE THIS TEST! 


Send toda for Betty Lee's 
amazing book—it's parses full 
of diagrams and tells in simple 
каранар e how to do the g itter- 

bug; Rhumba, Conga, Samba 
and other exciting new dances 


————— 


PIONEER PUBLICATIONS, INC. 
— |. ` 1790 Broadway, Dept. 871-Н | 
Г New York 19, М. Y. 


Send me ''Dancing,''" by Betty Lee 
аг 2 free books. : 
oO Shi „©. o. D. 


ша l 
nra I will pay on arrival, | 
| 


"i Т, Т 


D I enclose. $1 .98. Ship postage priret 
If in 5 days I do not learn to dance 
return book. and you will refund purchase LA d 


by BRUSH 


Easy to Plate CHROMIUM 
= GOLD, E NICKEL, COPPER, 
| „„& For Yi and Profit! 


If you have a workshop—at home or in busi- 
| ness— you need this new Warner Eleetro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
ou can replate worn articles, faucets, tools, 
tures, silverware, etc. with a durable, 
| kling coat of metal . . . Gold, Silver, 
RUE Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished—equipment complete, ready for 
use. By doing a bit of work for others, your ma- 
| chine can pay for itself within a week. So 
make your shop complete by by getting a 
Warner Electroplater rig ht away. nd 
today for FREE SAMP and illustrated 
literature. ACT AT ONCE! Mail Coupon. 


WARNER ELECTRIC CO., DEPEA-27 
North Michigan, Chicago 1 ’ liiinois 


FREE Details € Sample! 


WARNER ELECTRIC C0., 360 N. Michigan, Chicago 1, Dept. A-27 
| Gentlemen: Send. Free Sample and Details to: 


1 Name 
i Address 
| City State 


‚262 


* Mia = 5 s i 
тл от әт a ea pm pe LLLLLLLLLLLLLLLLLLL, 


Buy War Savings Bonds and Stamps regularly. 
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SURPLUS 
BARGAINS 


HUNDREDS OF SENSATIONAL VALUES 


For quick liquidation! Items for .home, shop and outdoors—for 
hobbyists, experimenters, and laymen, Waterproof Tarpaulins, all 
sizes; Army Slide Rules, brass bound; Bolo Knives; Wishbone Type 
Cavalry Spurs; Mess Klts; Pup Tents; Canteens; Canteen Covers 
and Cups; Mosquito Tents; Cavalry Swords: Invasion Life Saving 
Belts; Three and Eleven Pocket Bandoleers; Bolt Clippers; Copper- 
Coated Steel BB Shot; Men's and Ladies’ Waterproof Aprons: 
Cathode Ray and other types of Transmitting Tubes; Air Pillows 
and Air Mattresses; Assorted Screws, Bolts, Nuts and Washers; 
Storage Cans for 800 ff, 16 mm. film; Optical Prisms for experi- 
| menters; Negative and Positive Lenses for rifle scopes, projection 

work, etc.; Special Aviation Type Approach Indicator Meters— 
two meters in one, milliampere readings, Big FREE catalog gives 
all details and prices, Satisfaction guaranteed, 


WRITE FOR BARGAIN CATALOG TODAY 


| S TA Ek K’ S 509 So. STATE STREET 


CHICAGO 5, ILLINOIS 


DEED лашын гашып” 


BARBER BILLS 


=~ Trima hair as it combs! Easy! 
A a Keeps men's, women's 
* children's hair trim, neat, freahly- 
cut looking all the time! Trims, 
à tapers, thins out uneven hair. Use 
MT ordinary comb. Safe. Simple, 
No experience required, Fine for lege, underarms! Sells like wild! 


SAMPLES FOR AGENTS Sampie siat sent im- 


h 
eend name st once. ih nny postal will do. SEND NO MONEY. Just 
your name. STEE CO.. 697 Gar St, AKRON. OHIO 


NOW—YOU CAN LINE YOUR 


FALSE TEETH 


with SOFT rubber-like PADS—at home—and 
CHEW ANYTHING. Make ANY plates BETTER 
THAN NEW, in a few minutes. Wear uppers 
and lowers at all times with SOFT, COMFORT- 
ABLE, LASTING PADS, which cling, ending 
bother of powders. COM-FIT PADS are READY- 
MADE—easily applied—just stick in and trim— 
no heat or cement required. These MODERN PLASTIC pads 
last MANY months, Tasteless, odorless, sanitary. Clean as 
usual. Can be easily removed. Money back if not FINE. Save 
TIME and MONEY by mailing $1.00 TODAY -(for 4 pads) to 
кт CO., Dept. PS, 546 S. Meridan St., Indianapolis 4, 
Indiana. 


When Writing Advertisers Please 


Mention Popular Science Monthly 


Loosened First Day 


For Thousands of Sufferers 


If choking, gasping, wheezing, recurring attacks of Bron- 
chial Asthma rob you of sleep and energy, accept this liberal 
trial offer. Get Mendaco, a doctor's кессе, from your 
druggist: take exactly as directed and see for yourself how 
quickly it usually. helps loosen and remove thick strangling 
mucus, thus promoting freer breathing and refreshing sleep. 
You be the judge. Unless delighted and entirely satisfied with 
results, simply return the empty package and your money 
back is guaranteed. Don't suffer another night without trying 
guaranteed Mendaco—only 60c. 


POPULAR SCIENCE 


l 


rena a 


Ma om EH 


COMPLETE PLANS 
for Building and Materials 
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HERE'S A DANDY! 


Something every household needs ‘and 

every amateur will be proud to build—saving up to 
75% of the cost of a new box. Our plans show all 
details and it can be built from new parts, or any 
used parts you may have around. Operates elec- 
trically and can be made to fit any voltage avail- 
able. Imagine the fun in building and the profit in 
using this modern equipment. It takes only a few 
hours of your spare time to build. 
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423 LE JAY Building 


MINNEAPOLIS 8, MINNESOTA. 


JANUARY, 1945 


NEW MODERN 
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NO EXPERT KNOWLEDGE NEEDED 


You need no knowledge of refrigeration or other. 


expert experience to follow these simple plans and 
the necessary material is not hard to obtain. Enjoy 
the thrill of making this fine piece of equipment. 


MAIL THE COUPON. TODAY 


Clip it to a $1 bill, check or money order and slip 
it into an envelope. If the plans do not satisfy you, 
return them with this ad and you will get your 
money back. 


Гын Манн to,  — i] 


LeJay Manufacturing Co., 


| 423 LeJay Building, Minneapolis 8, Minn. 
| Gentlemen: Please send me complete plans of your FAST " 
FREEZER, for which I attach $1 bill ( ) Check ( 
| money order HE d 
Съ c MM o "o — 
HU T ан на OI 
т. ИИИНИН" Иди 
Buy War Savings Bonds and Stamps regularly. 263 


ALCO SH 


es 


DEPTH 
GAGE 
USE 3 WAY 


ONLY ONE HAND NEEDED TO OPERATE 


The entire tool has been ground and polished— 
anvils are hardened—spring tension on Ко ene 
ing rods assure proper seating of anvils—if 

do not believe this to be a really outstandi ins 
tool value you may return to us within three 
days and we will immediately refund the full 


purchase price. 
2628 ARMSTRONG, D 31 
LOS ANGELES 26, CALIF. 


TELESCOPING MEASURING TOOLS 


a » =» Measure All Holes, Slots, Etc.—5/16 Inch to 6 Inches... 
Gives You Outside Micrometer Accuracy on Inside Measurements 
FINISH YOUR OWN SET 0 nly $99 


Only $735 0.0.0. 


T OF THE MACHINE WORK MAREA ONE CON Y 
SIMPLE LATHE WORK NECESSARY TO COMPLETE. No special tools 
uired — Threading, Knurling, etc., already done. Kit cludes all 
material ( (part machined); simple drawings, and detailed instructions. 

t mail ош name and address to: 
PS, 2628 Armstrong Avenue, Los Angeles 26, California 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 131st STREET ® CLEVELAND 8, OHIO 


| 

c \ | 
æ м 

Mo alteration 


necessary to 
present coal bin 


Coal is carried in pipe by worm 
directly from coal bin to furnace 


EE a fine garden you р 
2. БАЗИ сап have with Burpee seeds, | 
a we'll send these full-size 
10c-Packets--Marglobe Tomato, Grand 
^ Rapids Leaf Lettuce, Crosby Egyptian 
La") Beet, Chantenay Carrot, Scarlet Globe 
wastes Radish--all 6 Pkts. postpaid for, 
0 ae E today! 
“a Burpee Catalog Free--a!l best 
SE 3 Flowers, Vegetables; the lead 
ing American Seed Catalog. 


d4 514 Burpee Building, Ph 
ب‎ 


“4 | (No. 7050) postpaid, nclosed is 10е, i 
toos c  ———— c ———— 

| fn ——— занынан : 
Brosse — Ü. 


[C] Send Burpee's Seed Catalog FREE. | 


HE م‎ —— os s 


Buy War Savings Bonds and Stamps regularly. 


For any popular. make 
or model Auto, truck 


anteed—full refund of 
purchase price on re- 
turn—standard or 
over-sizes — liberal 
discount to garages— 
send make and model 
of car and we will send 

.O.D.—or—send $.25 


PISTON 
PINS 


PRE-WAR PRICES 


in or stamps for 
Example: Ford, Chev., Chrys- co 
ler, Buick $.60 to $.65 each. complete catalog price 


st. 
ALCO SHOPS, 2628 Armstrong Avenue, Los Angeles 26, California 


Make Any Article 
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€9 Magic New Discovery! i 
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| Don't pay big prices 
for luminous articles. 
Make your own! Sell 
at big profit or keep 
for your pleasure, 
YOMAN With our complete 
ы * outfit and confiden- 
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= 
= 
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LIGHT SWITCH 


tial instructions, it'a 
easy! А stroke of the 
brush—any article 


Y» kon B the gni rr a H, gh»? 
КӨ nitely. Absolutely Ü 


harmless, Hun Complete Lite- 
of uses. Use on ties, Glo Kit, $1.00. 
flowers, jewelry, house Send name, ad- 
numbers, furniture, dress, pay post- 
pictures, statues, toys, man $1.00 plus 
etc. Order NOW! Sup- postal charges. 
ply limited. Money- Send cash, we 
back guarantee. pay postage. 


LITE-GLO, Dept. 62-LA, торы. 


“ 
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= 
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mal FREE TRIAL OI OFFERS 


p wheesing—write quick a tye etal ee 
gasping. v nom so-called “‘hopeless” cases especially invited, 


NACOR, 516-U State Life Bldg., Indianapolis 4, Ind. 


5100 MOTOR-GENERATOR for 1735 
MADE FOR U. S. ARMY TANKS BY WESTINGHOUSE 


RC == 


a Da Make $5. 00 Per Hour 


Im \. OL | and more in spare time by 


developing this Westing- 
house Motor-Generator into: | 
| Cost over "$100. OO, Brand new, 134 HP. 
24-V, 75 amp. 3600 RPM, D-C motor di- 


e 1; HP. D-C Motors 
e AC-DC Motors 
rect connected to 1-K.W., ah .5 атр. Ed @ Arc Welders 

, D-C Generator in same ousing. 
Ball-bearing. Totally enclosed. Lo” shaft е Home Generators 
(adapter 95c extra). Wt., 125 ips. Con: e Wind Chargers 
verted into D-C motor y cha ng an 
rewinding two 1-lb. coils No. 31 wire. | ® School Equipment 
| Instructions furnished for D-C motor and | @ Farm Applications 
| welder only. Invest $17.95 and get 
priceless experience reworking unit for| @ Experimental Units 
for Special Uses 


| other uses and make easy profits selling | 
your developments. 


Shipped Prepaid for $17.95 (Cash) or C.O.D. on $3.00 Deposit. 
MIDLAND MACHINES, PA-744 W. ADAMS ST., CHICAGO 6, ILL. 


POPULAR SCIENCE 


or tractor—fully guar- . 


$ 
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| INDUSTRIAL WELDER naik 


| TO SAVE YOU VALUABLE “x w 
TIME and MONEY! d = 
Designed to Do High-Grade Welding Inexpensively COMPLETE 


Maintenance men, farmers, mechanics, machine shops, 
foundries, auto, general repoir and job welding shops 
using the DYNAMIC WELDER find it so indispensable and 
useful that they cannot afford to be without it. If inexpe- 
rienced you can easily learn to do a variety of high- 
grade welding jobs by following the practical, simplified 
operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 


Has eight metallic and carbon are welding heat stages. Does work 


AMAZINGLY SIMPLE 
TO OPERATE! 


This portable DYNAMIC 
WELDER easily carried 
right to the job — plugs 
into any convenient, 
properly wired 110 
volt light circuit. 


you would think only possible with a larger, more expensive machine, s " 
гу с | KS 0 
.. READ WHAT USERS SAY... ia Walt 
iy ар Repair Shop Owner says, “It will do more than you say" ELECTRIC 
| V IN | "| want to say | operate a repair garage and am more thon satisfied LICHT 
BICYCLE | Um with the welder. It will do more than you say." C. P., Butler, Ohig | 
REPAIRS м It's the Greatest Portable Outfit | CIRCUIT 


HOME “Now | om equipped for all kinds of welding and 1 must soy it's the greot- 
APPLIANCES est portable outfit for welding any man could ever wish to own. | wouldn't 

| sell mine for the cost of plenty welders | have seen which were very high 
in cost but not in convenience. Yoy may put me on file as a booster of your 
wonderful welding product." W. J. B., St. John, N. B., Canada 


Better Than | Expected | 

“| have done quite a little welding with my welder and will say it is better 
| MAJNTENANCE AUTOMOBILE than | expected. The price, convenience, and variety of work that can be 

REPAIRS done with the Dynamic are the attractive points.” W. В. P., Portland, Ore, 


EASY TO OPERATE! 


ОГА SUPIRCHARCLD WELDER 


GET DETAILS ON OUR 10-DAY TRIAL OFFER! Y 


Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In а year 
the DYNAMIC only costs you about 6c a day. Comes- 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for free priority assistance and 
particulars on how to qualify for one of these amaz - 
ingly low-priced welders. Act now while they are still 
available. 


DYNAMIC WELDER CO. 
13 East 23rd Street—CP 
CHICAGO 16, ILLINOIS 
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MODEL C 
BENCH LATHE 


A South Bend Lathe will bring to your home workshop 
the same versatility and precision that make them so popular 
in industry for the finest laboratory and experimental work. 
Many attachments are available for special classes of work 
such as milling, grinding, taper — etc. This means that 
you can get maximum use from your lathe. 
South Bend 9" Bench Lathes are made in Models A, B, 
and C, offering a choice of quick change gear or plain change 
ear equipment. Other South Bend Lathes are available in 
ngine Lathe or Toolroom Lathe types with 10", 13", 1474", 
and 16" swing. Also Precision Turret Lathes with 74" and 
]" maximum collet capacity. 
Write for a copy of our latest catalog specifying the size 


of lathe in which you are interested. 


HOW TO RUN A LATHE 


A useful handbook for the workshop owner on the 
operation and care of metal working lathes. Tells 
how to turn, face, bore, drill, ream, taper turn, thread, 
tap, knurl, sharpen and use cutting tools, etc. 
Clearly wri&en in non-technical language, well-illus- 
trated with 365 illustrations. Contains 128 pages, 
| 5/8” x 8", Send 25c in coin or stamps for your copy. 


SOUTH BEND LATHE WORKS 


456 E. Madison St, e Lathe Builders For 38 Years e South Bend 22, Ind. 


Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


THE NEW GARDEN ENCYCLO 


Tells You Everything You Want to Know About Vege 
Flowers, Shrubs, Berries, Trees and Everything Else that. : 


Vegetables 
(ull information on piant- 
ing and cultivating over 75 
varieties.) 

Annual Flowers 

Biennial Flowers 

Perennial Flowers 
(More than 200 annual 
flowers are included, with 
full information, Over lot 
Perennial Flowers. ) 

Easy to Grow Varieties 

Hard to Grow Varieties 

Hardy Types 

Half-Hardy Types 

Grouping 

Germination Tables 

Starting Indoors 

Planting Dates 

Transplanting 

Fertilizing 

Cultivation 

Flowering Bulbs (300 varieties) 

Roses 

Flowering Shrubs 

Ornamental Vines 

Fruit. Trees 

Lawns, Hedges, Berries 

Preparing Soil 

Rock Gardens 

Water Gardens 

Evergreens 

Wild Flowers 

Pests, Diseases 

Hot Beds and Cold Frames 

Soil Preparation 

Garden Planning 

Succession Planting 

Pruning 

Shows and Exhibits 

Too!s 

Grafting, ete, 

PRONOUNCING GUIDE 


This vast amount of informa- 
tion is all in one alphabetical 
arrangement with full cross- 
references, You can turn 
quickly and surely to just the 
information you need on any 
gardening problems, 


Without Any Charge! the New IHUS- 
a trated 64-Page Pest-Control Book 


NEW AND UP-TO-DATE! THE STANDARD REFERENCE BOOK; 


omma 


HE only Garden Encyclopedia prepared expressly for the amateur's | 

£ needs! Clear, explicit, usable. Answers any garden questions quickly. 
You can make your garden the envy of everyone with this completely 
up-to-date, enlarged edition of the biggest, most practical “how to grow | 
it" volume ever published for garden lovers. 


An entirely new illustrated section on the planning, planting, care and 

изе of Victory Gardens—including detailed plans and layouts for gar- | 
dens of various sizes. Other recent features include Soil-less Gardening, | 
new methods of destroying pests, Wild Flower Gardening, 
New Flower Arrangements! 10,000 articles furnish every detail 
of information you will need about planning, planting, fertiliz- 
ing, and caring for your garden. Alphabetical arrangement of 
subjects enables you to find instantly what you want to know 
quickly and easily. 1,500 authoritative photographs and dia- w 
grams (more than one to every other page)! Dozens of prac- E/O» zA 
tical experts furnish all the directions the average home 
gardener needs to grow every variety of plant successfully. § HEIL dy 
Here for the first time in a single book is EVERYTHING 878% 
YOU NEED TO KNOW ABOUT ANYTHING YOU WANT ^^" | 
TO GROW! You can be certain of making your garden suc- ^ 
cessful in every way by getting the New Garden Encyclopedia rots? Lel 
now and consulting it at every step. It will save you work 9"? the 
and worry and hcurs of searching through incomplete books! 


NEARLY 1400 PAGES « 10,000 ARTICLES 
OVER 1500 ILLUSTRATIONS 


Written for All U. S. Soils, Seasons, Climates and Methods— 
by American Experts! Edited by E. L. D. SEYMOUR, В.5.А., 
and a picked staff of American garden authorities. They show 
you how to avoid plant diseases; prevent and destroy pests; 
raise bigger and better flowers, fruits and vegetables; how to 
select the best kinds; how to plan your garden for economy, 
seasonal changes and year-round beauty. 


Just mail the attached card, which requires no st 
Garden Edition of THE NEW GARDEN ENC’ 
be shipped prepaid. If not delighted, return it an 
you keep it, make a first payment of $1.00 and f 
rate of $1.00 a month until the low price of only 
cents postage) is paid. WM. Н. WISE & Со., I 
Street, N. Y. 19, N. Y. 

Copyright 1944 by Wm, Н. Wise & Со, I 
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...at least they all agree on, 


ET a "flatfoot" (a soldier's term for a sailor), a 

"gravel agitator" (infantryman), and a "gyrene" 
(marine, to you) all together and they'll sound off about 
everything! But they'll agree on that pack in their 
pockets. Camels, first in the service from the Philippines 
to the Rhine. It's on the record... With men in the 
Army, Navy, Marines, and Coast Guard, the favorite 
cigarette is Camel, based on actual sales records." Flavor 
and mildness make Camel a favorite wherever you go! 
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The final authority on which cigarette is best for 
уои 15 your own I-Zone —T for Taste and Throat. 
Let your taste try Camel's full, rich flavor; let your 
throat try its cool mildness. You may find yourself 
agreeing with millions of smokers the world over. 


R. J. Reynolds 
Tobacco Co., 
Winston-Salem, 
N. C, 


